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METHOD FOR INDICATING DELIVERY 
LOCATION AND SOFTWARE FOR SAME 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application claims priority to U . S . provisional 
patent application Ser . No . 62 / 505 , 801 filed May 12 , 2017 , 
U . S . provisional patent application Ser . No . 62 / 534 , 674 filed 
Jul . 19 , 2017 and U . S . provisional patent application Ser . 
No . 62 / 555 , 970 filed Sep . 8 , 2017 , the entire content of each 
of which is incorporated herein by this reference . 

FIELD OF THE INVENTION 
[ 0002 ] The present invention relates to a delivery method 
and system and , more particularly , to a delivery method and 
system using a robot . 

BACKGROUND OF THE INVENTION 
[ 0003 ] Methods and systems have been provided for deliv 
ering articles over roads and sidewalks to a location . Such 
systems have used wheeled vehicles . Recently disclosed 
systems utilize mixed autonomous wheeled vehicles . 
[ 0004 ) What is needed is a method , system and robot that 
can permit autonomous delivery of articles , including goods 
and products , over a variety of outdoor transportation net 
works . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0005 ] The drawings described herein are for illustration 
purposes only and are not intended to limit the scope of the 
present disclosure in any way . 
10006 ] FIG . 1 is a plan view of one embodiment of a robot 
delivery system of the present invention for use on an 
outdoor land transportation network that can include roads , 
bike paths and sidewalks . 
[ 0007 ] FIG . 2 is a perspective view of one embodiment of 
a container assembly or array for use in the robot delivery 
system of FIG . 1 . 
[ 0008 ] FIG . 3 is a perspective view of one embodiment of 
a stationary container for use in the robot delivery system of 
FIG . 1 . 
[ 0009 ] FIG . 4 is a schematic view of the robot delivery 
system of FIG . 1 . 
[ 0010 ] FIG . 5 is a perspective view of one embodiment of 
a robot for use in the robot delivery system of FIG . 1 . 
[ 0011 ] FIG . 6 is a perspective view of the robot of FIG . 5 
taken along the line 6 - 6 of FIG . 5 . 
[ 0012 ] FIG . 7 is a side elevational view of one embodi 
ment of a wheel assembly of the robot of FIG . 5 
[ 0013 ] FIG . 8 is a top plan view of the wheel assembly of 
FIG . 7 taken along the line 7 - 7 of FIG . 7 . 
[ 0014 ] FIG . 9 is a top plan view , similar to FIG . 8 , with the 
front and rear wheels of the wheel assembly in a second 
position . 
10015 ) FIG . 10 is a cross sectional view of the wheel 
assembly of FIG . 7 , taken along the line 10 - 10 of FIG . 8 , in 
a third position . 
[ 0016 ] FIG . 11 is a cross sectional view of the wheel 
assembly of FIG . 7 , similar to FIG . 10 but illustrating the 
wheel assembly in a fourth position . 
[ 0017 FIG . 12 is a perspective view of one embodiment 
of a chassis of the robot of FIG . 5 in a first position relative 
to the wheel assemblies of the robot . 

[ 0018 ] FIG . 13 is an enlarged view of a portion of the 
chassis of FIG . 12 . 
[ 0019 ] FIG . 14 is a perspective view of the chassis of FIG . 
12 in a second position relative to the wheel assemblies . 
[ 0020 ] FIG . 15 is a side elevational view of the chassis and 
wheel assemblies of FIG . 12 taken along the line 15 - 15 of 
FIG . 14 . 
[ 0021 ] FIG . 16 is a perspective view of the chassis of FIG . 
12 in a third position relative to the wheel assemblies . 
[ 0022 ] FIG . 17 is a side elevational view of the chassis of 
FIG . 12 in a fourth position relative to the wheel assemblies . 
[ 0023 ] FIG . 18 is a side elevational view of the chassis of 
FIG . 12 in a fifth position relative to the wheel assemblies . 
10024 ] FIG . 19 is a perspective view of the chassis and 
wheel assemblies of FIG . 12 , in the second position of FIG . 
14 , with at least one container carried thereby . 
[ 0025 ] FIG . 20 is a perspective view of the chassis , wheel 
assemblies and at least one container of FIG . 19 in a sixth 
position . 
[ 0026 ] FIG . 21 is an end elevational view of the chassis , 
wheel assemblies and at least one container of FIG . 19 taken 
along the line 21 - 21 of FIG . 20 . 
[ 0027 ] FIG . 22 is a schematic diagram of one embodiment 
of some of the electronics and electromechanical compo 
nents of the robot of FIG . 5 . 
[ 0028 ] FIG . 23 is a side elevational view , partially cut 
away , of a container for use in the robot delivery system of 
FIG . 1 with its door closed . 
[ 0029 ] FIG . 24 is a cross sectional plan view , partially cut 
away , of the container of FIG . 23 taken along the line 24 - 24 
of FIG . 23 . 
( 0030 ) FIG . 25 is an end elevational view of the container 
of FIG . 23 taken along the line 25 - 25 of FIG . 23 but with the 
door fully opened . 
0031 ] FIG . 26 is a side elevational view , partially cut 
away and similar to FIG . 23 , of another embodiment of a 
container for use in the robot delivery system of FIG . 1 with 
its door closed . 
[ 0032 ] FIG . 27 is a cross sectional plan view , partially cut 
away and similar to FIG . 24 , of the container of FIG . 26 
taken along the line 27 - 27 of FIG . 26 . 
[ 0033 ] FIG . 28 is a schematic diagram of one embodiment 
of the electronics of the container of FIG . 23 . 
[ 0034 ] FIG . 29 is a side cross sectional view of one 
embodiment of a container assembly for use with the robot 
of FIG . 5 . 
[ 0035 ] FIG . 30 is an illustration of one step of using a 
mobile computing device to identify a pickup or delivery 
location of a robot of the robot delivery system of FIG . 1 . 
[ 0036 ] FIG . 31 is an illustration of a pickup or delivery 
location indicated on the display of a mobile computing 
device , in furtherance of the step of FIG . 30 . 
[ 0037 ] FIG . 32 is a side elevational view of one step of one 
method of the robot of FIG . 5 , partially cut away , picking up 
an article from the ground . 
[ 0038 ] FIG . 33 is a side elevation view of another step of 
one method of the robot of FIG . 5 , partially cut away , 
picking up an article from the ground . 
[ 0039 ] FIG . 34 is one embodiment of a method for trans 
ferring an article between the robot of FIG . 5 and a station 
ary container . 
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[ 0040 ] FIG . 35 is one embodiment of a method for trans 
ferring an article between the robot of FIG . 5 and another 
embodiment of a stationary container for use in the robot 
delivery system of FIG . 1 . 
0041 ] FIG . 36 is one embodiment of a method for trans 
ferring an article from a robot of FIG . 5 to a delivery 
location . 
( 0042 ] FIG . 37 is one embodiment of a method for trans 
ferring an article between a robot of FIG . 5 to an article 
transport mechanism . 
[ 0043 ] FIG . 38 is one embodiment of a method for trans 
ferring an article between a robot of the robot delivery 
system of FIG . 1 and an article transport mechanism . 
100441 FIG . 39 is a one embodiment of a method for 
transferring an article from a first robot of FIG . 5 to a second 
robot of FIG . 5 . 
[ 0045 ] FIG . 40 is a perspective view of another embodi 
ment of a robot for use in the robot delivery system of FIG . 

10046 ] FIG . 41 is one embodiment of a method for trans 
ferring an article between the robot of FIG . 40 and the robot 
of FIG . 5 . 
[ 0047 ] FIG . 42 is an illustration of another pickup or 
delivery location indicated on the display of a mobile 
computing device , for example in furtherance of the step of 
FIG . 30 . 
[ 0048 ] FIG . 43 is one embodiment of a method for deliv 
ering an article from a robot of FIG . 5 to a delivery location , 
for example the location designated in FIG . 42 . 
[ 0049 ] FIG . 44 is an illustration of a further pickup or 
delivery location indicated on the display of a mobile 
computing device , for example in furtherance of the step of 
FIG . 30 . 
10050 ] FIG . 45 is one embodiment of a method for deliv 
ering an article from a robot of FIG . 5 to a delivery location , 
for example the location designated in FIG . 44 . 
[ 0051 ] FIG . 46 is an illustration of yet another pickup or 
delivery location indicated on the display of a mobile 
computing device , for example in furtherance of the step of 
FIG . 30 
[ 0052 ] FIG . 47 is one embodiment of a method for deliv 
ering an article from a robot of FIG . 5 to a delivery location , 
for example the location designated in FIG . 46 . 

robotic delivery system , a driverless vehicle or robotic 
delivery system , an autonomous vehicle or robotic delivery 
system , a driverless or autonomous biped delivery system or 
any combination of the foregoing . The method and system 
can optionally be used on an outdoor land transportation 
network , which can include roads , bike paths , sidewalks , 
alleys , paths , crosswalks , any route on which a wheeled 
vehicle can travel , any route on which a biped can travel or 
any combination of the foregoing . The network 101 can be 
referred to as an outdoor network , and outdoor transporta 
tion network , a land transportation network or a transporta 
tion network . Transportation network 101 can optionally 
include roads 102 , bike paths 103 , sidewalks 104 , alleys 
106 , crosswalks 107 and walking paths 108 ( see FIG . 1 ) . The 
roads 102 can be of any suitable type , including main 
thoroughfares and side streets , whether in a city , suburb , 
rural or any other setting . The bike paths 103 can be in any 
suitable location , including alongside a road or separate or 
distinct from a road . In any embodiment , network 101 can 
optionally include a grid 109 of roads 102 . In any embodi 
ment , the network 101 provides access to a plurality of 
buildings 111 . In any embodiment , the method and system 
can optionally be used indoors , for example in a warehouse , 
factory , store , distribution center or any other building 
containing articles , products or goods . In any embodiment , 
the method and system can optionally be used both indoors 
and on an outdoor land transportation network , including 
any of those discussed above . 
[ 0054 ] In any embodiment of the system of the invention , 
a system 113 can optionally be provided that can include a 
robot 114 of any suitable type , including any of the vehicles 
or robots disclosed herein . System 113 can optionally 
include a fleet of vehicles or other robots , for example a fleet 
of standardized vehicles or other robots that are each sub 
stantially identical or a fleet of a plurality of sub fleets of 
standardized vehicles or other robots in which each vehicle 
or other robot in a sub fleet is substantially identical . System 
113 can optionally include a fleet of standardized vehicles or 
other robots that are not substantially identical or a fleet of 
a plurality of sub fleets of standardized vehicles or other 
robots that are not substantially identical . In any embodi 
ment , vehicle or other type or robot 114 of the fleet can 
optionally be configured or adapted to travel on the trans 
portation network 101 , and has a size , shape and function 
ality to permit it to travel on the desired transportation 
network . In any embodiment , the vehicle or other robot can 
optionally be configured to travel on at least roads , bike 
paths and sidewalks . When traveling on roads , the vehicle or 
other robot can travel along the side of the road , along the 
center of the road or in any lane of the road . In any 
embodiment , the vehicle or other robot can optionally be 
configured to travel or move about in a building , including 
a warehouse , factory , store , distribution center or any other 
building containing articles , products or goods , and has a 
size , shape and functionality to permit it to travel in a 
building . In any embodiment , the vehicle or other robot can 
optionally be configured to travel on any suitable transpor 
tation network , including any of those disclosed herein , and 
in a building of any suitable type , and has a size , shape and 
functionality to permit such travel and movement . In any 
embodiment , the vehicle or other robot can optionally be 
free of a human driver compartment , that is the vehicle or 
other robot does not include a human driver compartment . It 

DETAILED DESCRIPTION OF THE 
INVENTION 

[ 0053 ] A method and system 113 for delivering articles , 
objects , products or goods from one location to another 
location using a robot 114 is provided . The terms articles , 
objects , products or goods may be used interchangeably 
herein . The method can optionally be computer imple 
mented , either partially or totally . The robot 114 can option 
ally be remotely controlled , semiautonomous or mixed 
autonomous . The robot can optionally be one or a plurality 
of robots , for example one of a plurality of identical robots . 
The robot 114 can have legs , wheels , tracks or any combi 
nation of the foregoing . The robot can optionally be a biped , 
two wheels , three wheels , four wheels or any combination of 
the foregoing . In any embodiment , the robot 114 can option 
ally be a driverless robot , which can be referred to as 
driverless vehicle or robot , an autonomous vehicle or robot , 
an autonomous wheeled vehicle or robot , a driverless biped , 
an autonomous biped or any combination of such terms . The 
system 113 may be referred to as a wheeled vehicle or 
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is appreciated that a robot 114 can optionally be provided to 
travel on any type of transportation network , and for 
example scaled accordingly . 
[ 0055 ] In any embodiment , the vehicle or other robot 114 
can travel , partially autonomously , fully autonomously or 
otherwise , on the transportation network for carrying or 
transporting one or more articles , which can also be referred 
to as products or goods , from a first location to a second 
location . In any embodiment , the vehicle or other robot can 
pick up an article at the first location and deliver the article 
to the second location . In any embodiment , the vehicle or 
other robot can pick up a plurality of articles at the first 
location and deliver the plurality of articles to a second 
location or to a respective plurality of second locations . In 
any embodiment , the pickup of one or more articles by the 
vehicle or other robot can optionally be accomplished with 
out human assistance , for example autonomously . In any 
embodiment , the delivery of one or more articles by the 
vehicle or other robot can optionally be accomplished with 
out human assistance , for example autonomously . In any 
embodiment , the pickup and delivery of one or more articles 
by the vehicle or other robot can optionally be autonomous , 
for example accomplished without human assistance . As 
used herein , the terms autonomous and without human 
assistance , which can also be referred to as free of human 
assistance , can mean without the assistance of a human at 
the location of pickup or delivery and without the assistance 
of a human remote of the location of pickup or delivery for 
controlling any aspect of the pickup or delivery including 
any movement or other control of the vehicle or other robot . 
As used herein , the terms autonomous and without human 
assistance can mean under the control of non - human pro 
cessing equipment or computing devices . The delivery of an 
article to a location can optionally include the pickup of the 
article by a first vehicle or other robot and the delivery of the 
article by a second vehicle or other robot . The transfer of the 
article between the first vehicle or other robot and the second 
vehicle or other robot can occur directly , for example 
directly from the first vehicle or other robot to the second 
vehicle or other robot , or indirectly . Such indirect transfer of 
the article can optionally include by any number of addi 
tional vehicles or robots , by the delivery of the article to an 
intermediate location by one vehicle or other robot and the 
pickup of the article at the intermediate location by another 
vehicle or other robot , or any combination of the foregoing . 
[ 0056 ] The pickup location can be of any suitable type , 
and can optionally include the location of a deliveror , a 
courier , a vendor or a store , a location at which an article or 
product of a vendor or store is located , a warehouse , an 
autonomous or any other type of vehicle or robot , an 
autonomous or any other type of truck or any combination 
the foregoing . The drop off , recipient or delivery location 
can be of any suitable type , and can optionally include the 
location of a deliveree , a courier , a user , a vendee or a 
purchaser , a location in which an article or product of a 
vendee or purchaser is located , a warehouse , an autonomous 
or any other type of vehicle or robot , and autonomous or any 
other type of truck or any combination the foregoing . 
[ 0057 ] System 113 can optionally include a container of 
any suitable type for housing the article at the pickup 
location , at the drop off , recipient or other delivery location , 
at an intermediate location , any location between the pickup 
location and such delivery location , during transport 
between locations , any other location on or along transpor 

tation network 101 or any combination of the foregoing . 
When a container is provided at a location , the pickup 
location , such delivery location or any intermediate location 
can optionally be inside the container . The container can be 
referred to as a compartment , receptacle or box . In any 
embodiment , a container 115 can optionally be provided that 
has an interior , for example a cavity , accessible by at least 
one opening . The container can optionally be referred to as 
a closeable container , and can optionally include a door at 
the opening which can optionally be opened and closed for 
selectively accessing the interior of the container . The open 
ing and door can be at any location on the container 115 , for 
example at the top or on a side of the container . In any 
embodiment , the container can optionally include an open 
ing and door on the side of the container , for example at one 
end of the container . In any embodiment , the container can 
optionally be a lockable container , and can optionally 
include a suitable lockable door . Such a lockable container 
can be referred to as a tamperproof container . 
[ 0058 ] In any embodiment of system 113 , the size and 
shape of the container 115 can optionally be standardized 
throughout the system . In any embodiment of system 113 , a 
plurality of classes of containers can optionally be used , with 
each class of container having a standardized size and shape . 
[ 0059 ] The robot can optionally include a mechanism , 
assembly , apparatus or device of any suitable type , which 
can optionally be carried by the container , for removing or 
assisting in the removal of the contents of the container , for 
moving articles between containers , for placing or moving 
or assisting in the placement or movement of articles into the 
container or any combination the foregoing . In any embodi 
ment , one or more of the containers of the system 113 can 
optionally include such mechanisms . The mechanism , 
which can be referred to as a robot mechanism , a vehicle 
mechanism , a pickup mechanism , a recipient mechanism , a 
transport mechanism , an article transport mechanism , a 
removal mechanism , a translation mechanism , a delivery 
mechanism , a drop off mechanism , a loading mechanism , a 
receiving mechanism , a retrieval mechanism , an unloading 
mechanism or any combination of such terms , can option 
ally include a crane , a pick up or other arm , a scoop , a 
shovel , a pulley , a claw , a magnet , a conveyor , a belt , rollers , 
balls , a movable surface , a movable wall , a slide , a grasping 
device or any combination the foregoing . Articles can 
optionally be moved into a container , out of the container or 
both from the top of the container , from the side of the 
container , from the bottom the container or any combination 
the foregoing by the mechanism or otherwise . The mecha 
nism can optionally be at least partially disposed in the 
container . In any embodiment , the mechanism can option 
ally be carried inside the container , for example so as to be 
part of the container . In any embodiment , the mechanism 
can optionally be a conveyor mechanism or system of any 
suitable type that moves articles from one location to 
another , for example along or across a substantially planar 
surface , which can optionally include belts , rollers , balls , a 
movable surface or any combination the foregoing . 
[ 0060 ] In any embodiment , robot 114 can optionally 
include a plurality of containers 115 . In any embodiment , the 
plurality of containers 115 can optionally be arranged in a 
grid or array on at least one side of the robot 114 , for 
example either or both sides of the robot , the rear end of the 
robot , the front end of the robot or any combination the 
foregoing . In any embodiment , each of the containers 115 
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has an opening accessible from at least such side of the robot 
114 . In any embodiment , the openings of each of the 
containers 115 on a side of the robot 114 can optionally be 
flush with the side of the robot . In any embodiment , each of 
the containers 115 has a self - contained transport mechanism 
for delivering articles to such side of the robot 114 . 
[ 0061 ] In any embodiment , a plurality of containers 115 
can optionally be provided and arranged in a grid or array 
with the opening of each of the containers accessible from 
one planar face or side of the array . In any embodiment , each 
of the containers 115 has a self - contained transport mecha 
nism for delivering articles to such face or side of the array . 
[ 0062 ] In any embodiment , at least one container 115 can 
optionally be referred to as a pickup container 116 , and for 
example be provided at the location where the article is 
picked up by the robot 114 . In any embodiment , at least one 
container 115 can optionally be referred to as a drop off or 
recipient container 117 , and for example be provided at the 
location where the article is delivered by the robot 114 for 
receiving the article . One or both of the pickup container 116 
and the recipient container 117 can optionally be a stationary 
container , for example secured to any suitable support such 
as a mailbox , a building , an exterior of a building , on a wall 
of a building or into the wall of a building . In any embodi 
ment , robot 114 can pick up the article from pickup con 
tainer 116 without human assistance . In any embodiment , 
the robot 114 can deliver the article to recipient container 
117 without human assistance . The pickup container 116 can 
optionally be associated with a deliveror 118 of the article 
and can optionally be located at the deliveror ' s location , 
nearby the deliveror ' s location , rented or leased to the 
deliveror , assigned to the deliveror or otherwise associated 
with the deliveror 118 . In any embodiment , the deliveror 118 
can optionally be a vendor or seller of the article . The 
recipient container 117 can optionally be associated with a 
deliveree 119 of the article or user of system 113 , and can 
optionally be located at the deliveree or user ' s location , 
nearby the deliveree or user ' s location , rented or leased to do 
the deliveree or user , assigned to the deliveree or user or 
otherwise associated with the deliveree or user . A pickup 
container can additionally be a recipient container , and the 
recipient container can additionally be a pickup container . In 
any embodiment , the deliveree or user 119 can optionally be 
a vendee or purchaser of the article , which can optionally be 
a product . The article being transported , which can option 
ally include article 121 , can optionally be a single article , a 
plurality of articles , a group of articles , a purchase order , a 
delivery order or any combination of the foregoing . 
[ 0063 ] In any embodiment , a plurality of containers 115 
can optionally be grouped together in an assembly or array 
126 , for example for permitting a plurality of pickups or 
deliveries at a location ( see FIG . 2 ) . In any embodiment , 
assembly 126 can optionally include a housing 127 , which 
can serve as a framework or support structure for the 
plurality of containers 115 . An assembly 126 of containers 
115 may be particularly suitable at a location associated with 
a deliveror 118 of goods or products , for example a store . An 
assembly 126 of containers 115 may be particularly suitable 
at a location associated with a plurality of deliverees 119 , for 
example in front of a multitenant building , in a crowded 
neighborhood , along the street in a city , at a school , at an 
office building or any other building in which a plurality of 
people work or reside . The containers 115 can optionally be 
arranged in housing 127 in an array , for example in rows or 

columns , with at least one surface of each container 115 
accessible from the exterior of the housing 127 for accessing 
the interior of each container 115 . In any embodiment , a 
plurality of containers 115 can optionally be arranged in a 
grid of at least one row , at least one column or both , and each 
have one end accessible at a side surface 128 of the housing 
127 for accessing the interior of the container 115 , for 
example by means of an opening in the container . In any 
embodiment , the side surface 128 can optionally be at the 
front of the housing 127 and a plurality of respective 
container openings can optionally be accessible at the front 
of the housing 
10064 ] In any embodiment of a recipient container 117 , 
suitable for example for use in a suburban or rural setting , 
a single container 115 can optionally be mounted to a post 
131 below a mailbox 132 carried by the post 131 ( see FIG . 
3 ) . In any embodiment , the container 115 can optionally be 
spaced above the ground at any location . At least one surface 
of the container 115 can optionally be accessible for access 
ing the interior of the container , for example by means of an 
opening in the container . In any embodiment , at least one 
end of the container 115 can optionally be accessible and 
parallel to the opening of the mailbox 132 . 
[ 0065 ] System 113 can optionally include at least one 
computer configured to control all or parts of the system . 
The at least one computer can optionally be programmed 
with firmware , software or both to control all or parts of the 
system . In any embodiment , the at least one computer has 
computer - executable instructions stored in a non - transitory 
computer - readable storage medium to control all or parts of 
the system . The at least one computer can navigate robot 114 
over the transportation network 101 from a first location to 
a second location as at least part of the process for delivering 
an article , can control all operations of the robot 114 , which 
can include a pickup of the article and a delivery of the 
article by the robot , can be configured to receive one or more 
inputs from one or more sensors carried by the robot as part 
of such navigation , can receive a request to pick up an 
article , deliver an article or both , can be configured to 
receive one or more inputs from one or more sensors carried 
by the robot to map the terrain encountered by the robot 
throughout all or part of the delivery process , can include a 
computing device associated with the deliveror 118 , can 
include a computing device associated with the deliveree 
119 , can include a computing device carried by the robot 
114 , can include a computing device associated with a 
pickup container , a drop off container or both , can include 
one or more backend servers or other computing devices 
remote of the robot 114 , deliveror 118 , deliveree 119 and any 
container of system 113 , which can be referred to as cloud 
computers or cloud - based computers , for assisting in or 
accomplishing any of the foregoing , or any combination of 
the foregoing . In any embodiment , the at least one computer 
can optionally include a network of computing devices , 
which can be referred to as a computer network 136 . 
[ 0066 ] In any embodiment , the computer network 136 
contains an identification and address for each container 115 
of the system 113 . In any embodiment , the computer net 
work 136 can optionally include the classifications of the 
containers 115 of the system , for example including a list of 
all containers 115 in each such class . Such classifications can 
optionally include classifications by size , shape or any other 
physical characteristic of the container . Each container 115 
can optionally include any suitable identifier thereon ( not 
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shown ) , which can include the address , the class , any 
characteristic of the class of the container or any combina - 
tion of the foregoing . Such identifier can optionally include 
any machine - readable identifier , such as a barcode . 
[ 0067 ] As indicated , computer network 136 of system 113 
can be of any suitable type . Computer network 136 can 
optionally include at least one deliveror computing device 
141 and at least one deliveree computing device 142 ( see 
FIG . 4 ) . In any embodiment , the computer network 136 can 
optionally include a deliveror computing device 141 for 
each deliveror 118 of the system 113 and a deliveree 
computing device 142 for each deliveree 119 of the system . 
Each deliveror computing device 141 can be of any suitable 
type and can optionally include , for example , at least one 
central processing unit 146 and storage or memory 147 of 
any suitable type . Each deliveror computing device 141 can 
optionally include a display 148 . In any embodiment , deliv 
eror computing device 141 can optionally include a position 
sensor of any suitable type , for example a global positioning 
system ( GPS ) device or receiver . In any embodiment , deliv 
eror computing device 141 can optionally include one or 
more suitable depth sensors of any suitable type , which can 
optionally include an RGB camera , an infrared illuminator , 
an infrared camera or any combination the foregoing . Each 
deliveree computing device 142 can be of any suitable type 
and can include , for example , at least one central processing 
unit 146 and storage or memory 147 of any suitable type , 
and optionally include a display 148 . In any embodiment , 
the deliveree computing device 142 can optionally include at 
least one sensor , for example a camera ( not shown ) . In any 
embodiment , the deliveree computing device 142 can 
optionally include additional sensors , such as a microphone 
and an inertial measurement unit . In any embodiment , 
deliveree computing device 142 can optionally include a 
position sensor of any suitable type , for example a global 
positioning system ( GPS ) device or receiver . In any embodi 
ment , deliveree computing device 142 can optionally 
include one or more suitable depth sensors of any suitable 
type , which can include an RGB camera , an infrared illu 
minator , an infrared camera or any combination the forego 
ing . Examples of suitable deliveror computing devices 141 
and deliveree computing devices 142 include desktop com 
puters , laptop computers , notebook computers , entertain 
ment systems , smart home or other devices , internet of thing 
devices , network appliances , intelligent personal assistance , 
tablets , smartphones , mobile computing devices , mobile 
phones , watches , wearable electronic devices , smart wear 
able devices with cameras , electronic headsets , virtual 
reality devices or any combination of the foregoing . The 
deliveror computing devices 141 and the deliveree comput 
ing devices 142 can have less electronic components than 
shown in FIG . 4 or additional components not shown in FIG . 
4 . The computer network 136 can additionally include one 
or more backend or platform computing devices , for 
example one or more servers 151 , which can each include a 
central processing unit 152 and storage or memory 153 of 
any suitable type . Additional electronic components can 
optionally be included in each of the one or more servers 
151 . In any embodiment , servers 151 can optionally be 
located in a data center , which can be referred to as a cloud 
computing center . 
[ 0068 ] Computer network 136 can additionally include a 
computing device 156 of any suitable type located on the 
robot 114 . In any embodiment , computing device 156 , 

w hich can be referred to as a computer or controller , can 
include a central processing unit 157 and storage or memory 
158 of any suitable type . In any embodiment , robot com 
puter 156 can optionally include a global positioning system 
( GPS ) device or receiver 161 of any suitable type . In any 
embodiment , robot computer 156 utilizes input signals from 
one or more sensors 162 of any suitable type , including for 
example one or more vision or other cameras , one or more 
lidar devices or sensors , one or more sonar devices or 
sensors , one or more radar devices or sensors , one or more 
near infrared ( NIR ) devices or sensors , an inertial measure 
ment unit ( IMU ) device or sensor , or any combination of the 
foregoing . The sensors can be referred to as part of the robot 
computer , as part of a robot computing system , as part of a 
perception system or any combination of the foregoing . In 
any embodiment , robot computer 156 can optionally include 
at least one transceiver 163 of any suitable type , which can 
optionally include a Long - Term Evolution ( LTE ) or other 
cellular transmitting and receiving device , a wireless local 
area networking ( Wi - Fi ) transmitting and receiving device , 
a Bluetooth transmitting and receiving device , a radio fre 
quency transmitting and receiving device , a low - power radio 
frequency transmitting and receiving device , or any combi 
nation of the foregoing . Computing device 156 can have less 
electronic components than shown in FIG . 4 or additional 
components not shown in FIG . 4 . 
[ 0069 ] Computer network 136 can additionally include a 
pickup container computing device 166 , a recipient con 
tainer computing device 167 or both . In any embodiment , 
the computer network 136 can optionally include a pickup 
container computing device 166 , which can be referred to as 
a computer or controller , for each pickup container 116 of 
the system 113 and can optionally include a recipient 
container computing device or computer 167 , which can be 
referred to as a computer or controller , for each drop off or 
recipient container 117 of the system . Each pickup container 
computing device 166 can be of any suitable type and can 
optionally include , for example , at least one central process 
ing unit 168 and storage or memory 169 of any suitable type . 
Each pickup container computing device 166 can optionally 
include a transceiver 171 of any suitable type , for example 
including any of the capabilities of transceiver 163 of robot 
computer 156 . Each recipient container computing device 
167 can be of any suitable type and can optionally include , 
for example , at least one central processing unit 168 and 
storage or memory 169 of any suitable type , and can 
additionally include a transceiver 171 of any suitable type . 
The pickup container computing devices 166 and the recipi 
ent container computing devices 167 can have less elec 
tronic components than shown in FIG . 4 or additional 
components not shown in FIG . 4 . 
[ 0070 ] Each of the components of computer network 136 
can communicate with at least some of the other compo 
nents , or all of the other components , of computer network 
136 by any wireless , hard - wired or Internet - based means , 
which can be referred to as or include the cloud 172 . The 
computer network can optionally be programmed with firm 
ware , software or both to control all or parts of system 113 . 
In any embodiment , the computer network 136 , including 
some or all of the components thereof , has computer 
executable instructions stored in a non - transitory computer 
readable storage medium to control all or parts of system 
113 . 
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10071 ] A portion of the non - transitory computer - execut 
able instructions of computer network 136 can optionally be 
stored in the storage 147 of deliveror computing device 141 , 
deliveree computing device 142 or both . Such instructions 
can optionally include software , for example such as a 
software application that can optionally be downloaded by 
the deliveree or user from cloud 172 to deliveree computing 
device 142 , for permitting the deliveree or user to perform 
some or all of the steps of the deliveree or user noted herein . 
The deliver computing device 141 or deliveree computing 
device 142 can be any of those disclosed herein , including 
a smartphone , a tablet , a notebook , a laptop , a watch , a 
mobile computer , a smart wearable item with a camera , any 
mobile computing device with a camera or any combination 
of the foregoing . Such steps can optionally include access 
ing system 113 , requesting delivery of an article from a 
deliveror using system 113 , viewing products for possible 
purchase , purchasing a product from a vendor , requesting 
delivery of the product to a delivery location using system 
113 and identifying a delivery or drop off location for the 
article or product . In any embodiment , the computer - execut 
able instructions include software that can optionally be 
used by a mobile computing device , for example a smart 
phone . 
[ 0072 ] In any embodiment , the software can permit the 
user of the device to display an image on a display of the 
device , for example the display 148 of deliveror computing 
device 141 or deliveree computing device 142 . The image 
can be a two - dimensional image or a three - dimensional 
image . The image can be of a desired location , for example 
a pickup location or a drop off location , and can optionally 
include a digital map of the location , a virtual map of the 
location , a three - dimensional virtual model of the location , 
a satellite photograph of the location , a photograph of the 
location taken by the user or another or any combination of 
the foregoing . The image can optionally include video of the 
location . A three - dimensional virtual model , for example , 
can optionally include three - dimensional location informa 
tion with respect to each point , coordinate or precise location 
visible in the model . Such three - dimensional location infor 
mation can optionally include three - dimensional coordi 
nates . Such three - dimensional coordinates or other informa 
tion can optionally include coordinates in three orthogonal 
axes , for example orthogonal X , Y and Z axes . The image 
can optionally be stored in the device , for example in storage 
147 of the device 141 , 142 . The image can optionally be 
downloadable to the device either prior to or during use of 
the software , for example at the request of the user , as a 
function of the location of the device , the orientation of the 
device , an image being provided by one or more cameras or 
other sensors of the device , information being provided by 
one or more sensors of the device or any combination of the 
foregoing . 
[ 0073 ] In any embodiment , the software can permit a user 
of the mobile computing device to scan terrain viewable by 
the user with a sensor of the device , such as a camera of the 
device , to produce one or more images of terrain , for 
example in the vicinity of a pickup location or a drop off 
location . The scanned images can be two - dimensional 
images . The user can store such one or more images in the 
device , for example in storage 147 of the device 141 , 142 . In 
any embodiment , the software can permit a user to scan 
terrain , for example in the vicinity of a pickup or drop off 
location , with one or more sensors of a device , for example 

one or more sensors of device 141 , 142 , to permit computer 
network 136 to create a three - dimensional virtual model of 
all or a portion of the scanned terrain . Such sensors can 
optionally include , for example , one or more cameras , one 
or more depth sensors or any combination of the foregoing . 
[ 0074 ] In any embodiment , such software can permit the 
user of the device to touch an image visible or viewed on 
display 148 of the device 141 , 142 , whether a live image 
being taken by the user or a stored image , to identify a 
precise pickup location , a precise delivery location or 
another precise location visible on the displayed image . 
Such precise delivery location can optionally include a 
precise three - dimensional delivery location , for example 
when a three - dimensional image is displayed on the device . 
The precise location can optionally be identified by an 
indicator or other indicia produced on the display , including 
for example on the image being displayed , by the user 
touching the display 148 , for example with the tip of a finger . 
The software can cause the device 141 , 142 to produce such 
indicator at the location on the image touched by the user in 
response to the use touching the display at such location . The 
image with the indicator of the precise location thereon can 
optionally be stored in the mobile computing device . In any 
embodiment , for example , a user can touch a three - dimen 
sional virtual model or other image displayed on the device , 
for example displayed on device 141 , 142 , to identify a 
three - dimensional pickup , delivery or other location on such 
three - dimensional model or image . 
[ 0075 ] In any embodiment , such software can transmit the 
precise pickup , delivery or other location , for example the 
image with the indicator of the precise location thereon , to 
system 113 for use by computer network 136 in directing a 
robot 114 , or any driverless or driven vehicle or other robot , 
to pick up or deliver a purchased product or other article . 
The user can initiate such transmission , or the transmission 
can be automatic . The transmission can occur prior to 
without storing the image in the computing device , or after 
storage of the image in the computing device 141 , 142 . It is 
appreciated that such software can optionally be utilized for 
identifying any precise location , for example by being 
downloaded to any computing device , for any purpose . 
[ 00761 In any embodiment , vehicle or other type of robot 
114 has a size , shape and functionality to permit it to travel 
on sidewalks , bike paths and roads and can be of any suitable 
dimensions . In any embodiment , vehicle 114 has a width not 
greater than the width of one lane of a bike path . In any 
embodiment , vehicle or robot 114 has a width not greater 
than half the width of a sidewalk . In any embodiment , the 
vehicle or robot 114 has a height , width and length each 
ranging from two feet to three feet , and in any embodiment 
the vehicle 114 has a height of approximately 28 inches , a 
width of approximately 24 inches and a length of approxi 
mately 32 inches . 
[ 0077 ] Robot 114 can be of any suitable shape and in any 
embodiment has a first end 176 and a second end 177 , and 
a first side 178 and a second side 179 extending between 
ends 176 , 177 ( see FIGS . 5 - 6 ) . In any embodiment , first and 
second ends 176 , 177 can optionally be each planar , and in 
any embodiment the ends 176 , 177 can optionally be parallel 
to each other . In any embodiment , first and second sides 178 , 
179 can optionally be each planar , and in any embodiment 
the sides 178 , 179 can optionally be parallel to each other . 
In any embodiment , the robot 114 can optionally be a 
vehicle that has at least three wheels and in any embodiment 
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the vehicle can have at least four wheels , in each case for 
providing stability to the vehicle when at rest or during 
travel . Robot 114 can have a plurality of wheels , for example 
two wheels , three wheels or four wheels , on each side 178 , 
179 of the robot . In any embodiment , the robot 114 has at 
least first and second wheels , which can optionally be a first 
wheel assembly 181 , on first side 178 and at least first and 
second wheels , which can optionally be a second wheel 
assembly 182 , on second side 179 . At least one of the wheels 
on each side of the robot 114 can optionally be rotatable 
about a substantially vertical axis to permit turning of the 
robot , and in any embodiment the front and back wheels on 
each side of the robot can optionally be each rotatable about 
a substantially vertical axis to facilitate turning in a small 
radius and to permit the robot to rotate about a central 
vertical axis 183 of the robot . In any embodiment , at least 
some of the wheels on each side of the robot can optionally 
be rotated at least 90° to permit the robot to travel sideways . 
In any embodiment , at least one of the wheels on each side 
of the robot 114 can optionally be moved upwardly or 
downwardly , for example to accommodate the terrain 
encountered by the robot , to facilitate pickup of articles by 
the robot , to facilitate drop off of articles by the robot or any 
combination the foregoing . In any embodiment , a plurality 
of wheels on each side of the robot can optionally be so 
moved upwardly or downwardly . In any embodiment , all of 
the wheels on each side of the robot can optionally be so 
moved upwardly or downwardly . Such upward or downward 
movement of a wheel can be passive or active , for example 
controlled by a motor . 
[ 0078 ] The robot 114 can optionally include at least one 
container 186 , which can be referred to as a transport 
container and can optionally be at least one transport con 
tainer 115 , carried by the wheels of the robot , for example 
by first and second wheel assemblies 181 , 182 . In any 
embodiment , the at least one transport container 186 extends 
between the wheels on first side 178 and the wheels on 
second side 179 , for example between first and second wheel 
assemblies 181 , 182 . The at least one transport container 186 
can optionally be carried by a framework 187 of the robot 
114 , which can be referred to as a frame or chassis . In any 
embodiment , a cover 188 can optionally be carried by the 
framework 187 and extends over the top of the at least one 
transport container 186 . In any embodiment , the cover 188 
can optionally include a top portion 191 , and a first side 
portion 192 and a second side portion 193 depending from 
the top portion 191 alongside the at least one transport 
container 186 on respective first and second sides 178 , 179 
of the robot 114 . First and second fenders 196 , 197 can 
optionally be provided and coupled to frame 187 for extend 
ing over respective first and second wheel assemblies 181 , 
182 . In any embodiment , the first and second fenders 196 , 
197 can optionally be secured to the respective first and 
second wheel assemblies 181 , 182 . 
[ 0079 ] When first and second wheel assemblies 181 , 182 
are provided on robot 114 , the wheel assemblies can be of 
any suitable type . In any embodiment , each of the wheel 
assemblies can optionally include three wheels that can 
optionally be each independently adjustable in height rela 
tive to frame 187 of the robot 114 ( see FIGS . 7 - 8 ) . Each such 
adjustment can optionally be active , for example by a motor , 
or passive . In any embodiment , the three wheels of each 
wheel assembly can optionally be each independently piv 
otable relative to frame 187 , for example each independently 

pivotable about an axis extending perpendicular to first and 
second sides 178 , 179 of the robot . In any embodiment , each 
of first and second wheel assemblies 181 , 182 can optionally 
include a bogie 201 of any suitable type , which can option 
ally be coupled to frame 187 . In any embodiment , each 
bogie 201 can optionally be pivotably coupled to frame 187 
for pivoting about an axis 202 . In any embodiment , each 
bogie 201 can optionally be a rocker - bogie system , or bogie 
assembly , for example similar to that disclosed in U . S . Pat . 
No . 4 , 840 , 394 , the entire contents of which is incorporated 
herein by this reference . 
[ 0080 ] In any embodiment , each bogie assembly 201 can 
optionally include a front wheel 206 , a rear wheel 207 and 
a center wheel 208 . Each bogie assembly 201 can optionally 
include a plurality of linkages or arms aligned orb disposed 
in a single plane . In any embodiment , the bogie assembly 
201 of first wheel assembly 181 extends parallel to the bogie 
assembly 201 of the second wheel assembly 182 . In any 
embodiment , each bogie assembly 201 can optionally 
include a center linkage 211 , which can be referred to as a 
center element or member 211 . The center linkage 211 can 
optionally include a first end 211a and a second end 211b . 
A front linkage , element or arm 213 can optionally be 
pivotably coupled , for example passively , to first end 211a 
of the center linkage 211 for pivoting about front pivot axis 
214 so as to pivotably couple front wheel 206 to the center 
linkage . Such pivoting of the front wheel 206 can permit the 
wheel 206 to be independently moved upwardly or down 
wardly , for example with respect to center linkage 211 . Front 
wheel 206 can optionally be rotatably coupled to free end 
213a of front linkage 213 by a front fork 216 that can 
optionally be pivotably or rotatably coupled to free end 
213a , for example by means of a pivot assembly 217 . The 
pivot assembly permits fork 216 and thus front wheel 206 to 
pivot about a substantially vertical axis 218 , which can be 
referred to as front steering axis 218 , that extends perpen 
dicular to pivot axis 214 . Pivot assembly 217 can be of any 
suitable type , and can optionally include pins , bearings , 
gears or any combination of the foregoing . In any embodi 
ment , the pivot assembly 217 can optionally include first and 
second elements or disks that can optionally be pivotably or 
rotatably coupled together in any suitable manner , for 
example with the first disk secured to the front linkage 213 
and the second disc secured to the front fork 216 . Pivot 
assembly 217 can optionally include a motor 219 ( see FIG . 
22 ) , for example an electric motor controlled by robot 
computer 156 or another aspect of computer network 136 , 
for selectively pivoting front fork 216 and thus front wheel 
206 to permit steering and other desired movement of the 
robot 114 . For example , the motor can serve to rotate the 
second disk relative to the first disk . The front wheel 206 can 
optionally be rotatable about the free end of the fork 216 . In 
any embodiment , free end 213a of front linkage 213 can 
optionally be inclined slightly upwardly in its home position 
so that the free or lower end of front fork 216 can optionally 
be inclined forwardly at a slight angle relative to vertical , for 
example at an angle of less than 20° from vertical ( see FIG . 
7 ) . In any embodiment , front linkage 213 can optionally be 
not inclined upwardly but instead extend horizontally in its 
home position so that front fork 216 extends downwardly in 
a vertical direction ( see FIG . 12 ) . The front linkage 213 can 
be inclined at any suitable angle relative to vertical . 
[ 0081 ] A rear linkage , element or arm 221 can optionally 
be pivotably coupled , for example passively , to second end 
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211b of the center linkage 211 for pivoting about rear pivot 
axis 222 so as to pivotably couple rear wheel 207 to the 
center linkage . Rear wheel 207 can optionally be rotatably 
coupled to free end 221a of rear linkage 221 by a rear fork 
226 that can optionally be pivotably or rotatably coupled to 
free end 221a by means of a pivot assembly 227 . The pivot 
assembly permits fork 226 and thus rear wheel 207 to pivot 
about a substantially vertical axis 228 , which can be referred 
to as rear steering axis 228 , that extends perpendicular to 
pivot axis 222 . Such pivoting of the rear wheel 207 can 
permit the wheel 207 to be independently moved upwardly 
or downwardly , for example with respect to center linkage 
211 . Pivot assembly 227 can be of any suitable type , and can 
optionally include pins , bearings , gears or any combination 
of the foregoing . In any embodiment , the pivot assembly 
227 can optionally be substantially identical to pivot assem 
bly 217 . In this regard , for example , a first disk can option 
ally be secured to the rear linkage 221 and the second disc 
can optionally be secured to the rear fork 226 . Pivot assem 
bly 227 can optionally include a motor 229 ( see FIG . 22 ) , for 
example an electric motor controlled by robot computer 156 
or another aspect of computer network 136 , for selectively 
pivoting rear fork 221 and thus rear wheel 207 to permit 
steering and other desired movement of the robot 114 . The 
rear wheel 207 can optionally be rotatable about the free end 
of the fork 226 . In any embodiment , free end 221a of rear 
linkage 221 can optionally be inclined slightly upwardly in 
its home position so that the free or lower end of the rear fork 
226 can optionally be inclined rearwardly at a slight angle 
relative to vertical , for example at an angle of less than 20° 
from vertical ( see FIG . 7 ) . In any embodiment , rear linkage 
221 can optionally be not inclined upwardly but instead 
extends horizontally in its home position so that rear fork 
226 extends downwardly in a vertical direction ( see FIG . 
12 ) . The rear linkage 221 can be inclined at any suitable 
angle relative to vertical . 
[ 0082 ] A center arm 231 , which can be referred to as an 
elbow 231 , can optionally be pivotably coupled to first end 
211a of the center linkage 211 for pivoting about front pivot 
axis 214 so as to pivotably couple center wheel 208 to the 
center linkage of the bogie 201 . The center arm or elbow 231 
can optionally be pivotable relative to the front linkage 213 
about front pivot axis 214 . Such pivoting of the center wheel 
208 can permit the wheel 208 to be independently moved 
upwardly or downwardly , for example with respect to center 
linkage 211 . The center wheel 208 can optionally be rotat 
ably coupled to the free end of the center arm or elbow 231 . 
In any embodiment , bogie pivot axis 202 , front pivot axis 
214 and rear pivot axis 222 extend parallel to each other and 
perpendicular to central vertical axis 183 . The linkages , 
arms or members of bogie 201 can be made from any 
suitable material such as metal , steel , aluminum , plastic or 
any combination of the foregoing . 
[ 0083 ] In any embodiment , a first or front spring 236 , 
which can optionally be a combination spring and damper , 
has one end pivotably coupled to center arm or elbow 231 
and a second end pivotably coupled to front linkage 213 for 
inhibiting the pivot of the center arm 231 relative to the front 
linkage 213 . In any embodiment , a second or rear spring 
237 , which can optionally be a combination spring and 
damper , has one end pivotably coupled to center linkage 211 
and a second end pivotably coupled to rear linkage 221 for 
inhibiting the pivot of the rear linkage 221 relative to the 
center linkage 211 . The dimensions of springs 236 , 237 and 

the locations at which the ends thereof are coupled to the 
respective components of bogie 201 determine the angle at 
which the respective fork 216 , 226 extends relative to 
vertical . 
[ 0084 ] In any embodiment , the pivoting of any or all of 
front linkage 213 , rear linkage 221 and center arm 231 
relative to center linkage 211 can optionally be controlled by 
one or more motors ( not shown ) , for example a separate 
motor with respect to each of front linkage 213 , rear linkage 
221 a center arm 231 , for controlling the height of the 
respective wheels 206 , 207 and 208 relative to the bogie 201 . 
Such controlled elevational adjustment of one or more of 
wheels 206 , 207 , 208 can facilitate the travel of robot 114 
over uneven terrain , can facilitate the pickup or delivery of 
articles by robot 114 or both . For example , such active 
controlling of any or all of wheels 206 , 207 and 208 permits 
a wheel to be picked up or elevated on demand , including 
autonomously , which can permit or facilitate such wheel 
stepping over objects such as potholes or objects in the path 
of robot 114 . In any embodiment , one or more wheels of the 
robot , for example one or more of wheels 206 , 207 and 208 
of a bogie 201 , can optionally be moved upwardly or 
downwardly for translating the at least one container 186 
carried by robot 114 in one or more orthogonal directions , 
for pivoting the at least one container in one or more 
orthogonal directions or a combination the foregoing . In any 
embodiment , the motorized pivoting of any or all of front 
linkage 213 , rear linkage 221 and center arm 231 relative to 
center linkage 211 can optionally be provided for this 
purpose . 
[ 0085 ] At least one of the wheels of the robot 114 can 
optionally be driven by a motor controlled by robot com 
puter 156 or another aspect of computer network 136 , or 
motorized , for moving the robot . In any embodiment , at least 
one of the wheels on each side 178 , 179 of the robot can 
optionally be driven by such a motor , or motorized . In any 
embodiment , a plurality of wheels on each side of the robot 
can optionally be driven by such a motor , or motorized . In 
any embodiment , all of the wheels on each side of the robot 
can optionally be driven by such a motor , or motorized . For 
example , at least front and rear wheels 206 , 207 of each 
bogie 201 can optionally be driven by such a motor , or 
motorized . In any embodiment , each of wheels 206 , 207 and 
208 of each bogie can optionally be driven by such a motor , 
or motorized . The foregoing motors can each be of any 
suitable type , for example an electric motor . In any embodi 
ment , each of wheels 206 , 207 and 208 can optionally be 
internally powered by an electric motor 209 , for example a 
hub motor , a scooter hub motor , a wheel motor , a wheel hub 
drive or an in - wheel motor of any suitable type , controlled 
by robot computer 156 or another aspect of computer 
network 136 . 
[ 0086 ] First and second wheel assemblies 181 , 182 facili 
tate robot 114 navigating uneven terrain , including bumps , 
steps , curbs , potholes , inclines and declines . In this regard , 
each wheel of a bogie 201 can optionally be independently 
pivotable , either passively or actively , relative to the other 
wheels of the bogie . As illustrated in FIG . 9 , rear wheel 207 
of a bogie 201 can easily negotiate a step or curb by rear 
linkage 221 pivoting upwardly relative to center linkage 221 
about rear axis 222 , the center linkage pivoting upwardly 
relative to elbow 231 and front linkage 213 about front pivot 
axis 214 or a combination the foregoing . As illustrated in 
FIG . 10 , front wheel 206 of a bogie 201 can easily negotiate 
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a step or curb by front linkage 213 pivoting upwardly 
relative to center linkage 221 , elbow 231 or both about front 
axis 214 , the center linkage pivoting upwardly relative to 
rear linkage 221 about rear pivot axis 222 or any combina 
tion the foregoing . Such pivoting can be passive , as permit 
ted by the embodiment illustrated in FIGS . 10 - 11 , or can be 
active , when motors as discussed above are included in 
wheel assemblies 181 , 182 . 
100871 Bogies 201 of first and second wheel assemblies 
181 , 182 facilitate all of the wheels of each of the wheel 
assemblies remaining in contact with the ground so as to 
directional control of robot 114 and thus the navigation of 
the robot easier . At least some of the wheels in each of the 
wheel assemblies 181 , 182 can optionally be rotated to 
permit the robot 114 to rotate about central vertical axis 183 . 
At least some of the wheels in each of the assemblies 181 , 
182 can optionally be rotated at least 90° to permit the robot 
to travel sideways . In any embodiment , front wheel 206 and 
rear wheel 207 of each assembly 181 , 182 can optionally be 
rotated 90° to permit the robot 114 to travel sideways , for 
example in a direction perpendicular to forward or rearward 
travel of the robot ( see FIG . 9 ) . 
[ 0088 ] The least one container 186 can optionally be 
coupled to the wheel of robot 114 in any suitable manner . In 
any embodiment , the at least one container 186 can option 
ally be coupled to the wheels of robot 114 in any suitable 
manner which permits the at least one container 186 to be 
moved upwardly and downwardly relative to such wheels . 
In any embodiment , the at least one container 186 can 
optionally be coupled to the wheels of robot 114 in any 
suitable manner which permits the at least one container 186 
to be pivoted about a first horizontal axis relative to such 
wheels . In any embodiment , the at least one container 186 
can optionally be coupled to the wheels of robot 114 in any 
suitable manner which permits the at least one container 186 
to be pivoted about a second horizontal axis , orthogonal to 
the first horizontal axis , relative to such wheels . Any com - 
bination of the foregoing can be provided . In any embodi 
ment , the at least one container 186 can optionally be 
pivoted about three orthogonal axes and translated along 
such three orthogonal axes . The wheels of the robot 114 can 
in any embodiment include first and second wheel assem 
blies 181 , 182 . 
[ 0089 ] In any embodiment , an attachment assembly 249 of 
any suitable type can optionally be provided for coupling the 
at least one container 186 to the wheels of robot 114 , for 
example first and second wheel assemblies 181 , 182 . In any 
embodiment , the attachment assembly 249 can optionally 
include at least one translational adjustment mechanism , 
which can be referred to as an elevational adjustment 
mechanism , for coupling the at least one container 186 to the 
wheels of robot 114 for permitting the at least one container 
186 to be moved upwardly and downwardly relative to such 
wheels . In any embodiment , the attachment assembly can 
optionally include a first translational adjustment mecha 
nism for coupling one side of the at least one container 186 
to the wheels on one side of robot 114 and a second 
translational adjustment mechanism for coupling the other 
side of the least one container 186 to the wheels on the other 
side of the robot 114 , each of which mechanisms can be 
referred to as an elevational adjustment mechanism . 
[ 0090 ] Each translation mechanism can serve to adjust the 
vertical height of the respective side of the at least one 
container 186 with respect to the related wheel assembly 

181 , 182 ( see FIGS . 19 - 21 ) . Raising and lowering the at 
least one container 186 can occur by translating each side of 
the at least one container in unison . Relative translational 
movement of the opposite sides of the least one container 
186 by such first and second translational adjustment mecha 
nisms can pivot the at least one container 186 about an axis 
extending orthogonal to the ends of the at least one container 
186 , for example an axis 250 extending orthogonal to the 
plane of the first and second translational adjustment mecha 
nisms ( see FIG . 14 ) . In any embodiment , the location of axis 
250 with respect to the at least one container 186 is depen 
dent upon the amount of relative translational movement 
between such translation mechanisms and the amount of 
translational movement of each mechanism . 
[ 0091 ] In any embodiment , the attachment assembly 249 
can optionally include a first translational adjustment 
mechanism 252 secured to first wheel assembly 181 and a 
second translational adjustment mechanism 253 secured to 
second wheel assembly 182 . The first mechanism 252 can 
optionally be coupled to first side of the at least one 
container 186 and the second mechanism 253 can optionally 
be coupled to the second side of the at least one container 
186 . In any embodiment , chassis 187 can optionally be 
included in attachment assembly 249 and first mechanism 
252 can optionally be coupled to a first side of the chassis 
187 and second mechanism 253 can optionally be coupled to 
a second side of the chassis 187 . Each of mechanisms 252 , 
253 can be of any suitable type and can optionally include 
one or more slidable rails or slides , one or more telescoping 
rails or slides , bearings , gears , pulleys , chains or any com 
bination of the foregoing . The components of mechanisms 
252 , 253 can be made from any suitable material such as 
metal , steel , aluminum , plastic or any combination of the 
foregoing . 
10092 ] In any embodiment , each of the mechanisms can 
optionally include a rail 256 having a first or lower end 256a 
joined to the respective wheel assembly 181 , 182 and a 
second or upper end 256b extending upwardly and free of 
the wheel assembly . One or more rails can optionally be 
slidably carried by the rails 256 , for example one or more 
telescoping slides , for adjusting the amount of vertical 
extension permissible by mechanisms 252 , 253 . In any 
embodiment , a slide 257 can optionally be slidably carried 
by rail 256 in any suitable manner for upward and downward 
movement on the rail 256 . A motor 258 , for example an 
electric motor , can optionally be provided for causing con 
trolled extension and contraction of the mechanism 252 , 
253 , for example translating or moving slide 257 , or mul 
tiple telescoping slides , on rail 256 and thus moving the 
respective side of the chassis upwardly or downwardly 
relative to the respective wheel assembly . Such motor 258 
can optionally be controlled by robot computer 156 or 
another aspect of computer network 136 ( see FIG . 22 ) . 
[ 0093 ] In any embodiment , the attachment assembly 249 
can optionally include a first pivot assembly for coupling 
one side of the at least one container 186 to the wheels on 
one side of vehicle 114 and a second pivot assembly for 
coupling the other side of the least one container 186 to the 
wheels on the other side of the robot 114 . Such pivot 
assembles can permit , and in any embodiment can cause , the 
least one container 186 to pivot about an axis extending 
perpendicular to the opposite sides of the at least one 
container . In any embodiment , the pivot assemblies pivot 
each side the at least one container 186 in unison during such 
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pivoting about the axis . Such pivot assemblies can option 
ally be controlled by robot computer 156 or another aspect 
of computer network 136 . Such axis extending perpendicu 
lar to the upsides of the least one container 186 can be axis 
202 ( see FIG . 14 ) . 
10094 ] In any embodiment , chassis 187 can optionally be 
included in attachment assembly 249 and a first pivot 
assembly 261 can optionally be provided to pivotably couple 
slide 257 of the first mechanism 252 to the first side of the 
chassis 187 and a second pivot assembly 262 can optionally 
be provided to pivotably couple slide 257 of the second 
mechanism 253 to the second side of the chassis 187 . Each 
of the pivot assemblies 261 , 262 can be of any suitable type , 
and can optionally include pins , bearings , gears or any 
combination of the foregoing . The components of pivot 
assemblies 261 , 262 can be made from any suitable material 
such as metal , steel , aluminum , plastic or any combination 
of the foregoing . Each of the pivot assemblies can optionally 
include a motor 263 controlled by robot computer 156 or 
another aspect of computer network 136 ( see FIG . 22 ) , for 
example an electric motor , for pivoting the respective side of 
the chassis about such axis extending perpendicular to the 
opposite sides of the at least one container 186 . 
[ 0095 ] Frame or chassis 187 can be of any suitable type 
and serves to support the at least one container 186 on the 
wheels of the robot 114 , which can optionally be first and 
second wheel assemblies 181 , 182 , and throughout the 
various movements of the at least one container 186 relative 
to the wheels of the robot 114 . In any embodiment , the 
chassis 187 serves to position at least one end of the at least 
one container 186 at one end 176 or 177 of the robot 114 . 
Such end of the least one container can optionally be parallel 
to such end of the robot , and in any embodiment such end 
of the least one container 186 can optionally be flush with 
such end of the robot 114 . In any embodiment , the chassis 
187 services to position opposite ends of the at least one 
container with opposite ends 176 , 177 of the robot 114 . Such 
opposite ends of the at least one container 186 can optionally 
be parallel to such opposite ends of the robot , and in any 
embodiment such opposite ends of the at least one container 
can optionally be flush with such opposite ends of the robot 
114 . 
[ 0096 ] In any embodiment , the chassis 187 can optionally 
include a base or support 281 on which the at least one 
container 186 rests . The base 281 can optionally include a 
first end 282 and an opposite second end 283 and a first side 
284 and an opposite second side 285 extending between 
ends 282 , 283 . The base can be of any shape and in any 
embodiment can optionally be rectangular in shape when 
viewed in plan , and can have a rectangular size and shape 
that approximately corresponds with the bottom of the at 
least one container 186 . The chassis 187 can optionally 
include additional structural elements of any suitable type 
for inhibiting movement of the least one container 186 on 
the base 281 , and in any embodiment for securing the at least 
one container 186 to the base . In any embodiment , such 
structural elements include first and second side wall ele 
ments 288 , 289 , which can be referred to as sidewalls 288 , 
289 , secured to and extending upwardly from respective 
sides 284 , 25 of the base 281 . The distance between the 
sidewalls 288 , 289 can approximate the width of the at least 
one container 186 , and in any embodiment the length or 
height of each of the sidewalls 288 , 289 approximates the 
height of the least one container 186 . An optional top wall 

element 291 , which can be referred to as top wall 291 , 
extends between and can optionally be secured to the tops of 
the first and second sidewalls 288 , 289 . The at least one 
container 186 can optionally be removably secured to chas 
sis 187 by any suitable means such as bolts , screws , clamps 
or other fasteners , for example fasteners extending through 
base 281 , sidewalls 288 , 289 or both into the least one 
container 186 . In any embodiment , first and second pivot 
assemblies 261 , 262 can optionally be secured to respective 
first and second sidewalls 288 , 289 of the chassis 187 for 
permitting pivoting of the chassis 187 and the at least one 
container 186 relative to the first and second translational 
adjustment mechanism 252 , 253 . In this manner , controlled 
pivoting of the assemblies 261 , 262 in unison pivots or tilts 
the chassis 187 and the at least one container 186 carried 
thereby about axis 202 . The pivot assemblies 261 , 262 , and 
pivot axes 202 thereof , travel upwardly and downwardly on 
rails 256 with the travel of the slides 257 on the rails 256 . 
The components of chassis 187 can be made from any 
suitable material such as metal , steel , aluminum , plastic or 
any combination of the foregoing . 
00971 . Robot 114 can optionally include a first mechanism 
for causing the at least one container 186 to translate along 
a first axis , a second mechanism for causing the at least one 
container 186 to translate along a second axis orthogonal to 
the first axis , a third mechanism for causing the least one 
container 186 to translate along a third axis orthogonal to the 
first and second axes , or any combination of the foregoing , 
for example during pickup or delivery of an article by the 
robot 114 , during travel of the robot 114 or otherwise . Such 
mechanisms can optionally be controlled by robot computer 
156 or another aspect of computer network 136 . Examples 
of such orthogonal axes includes axes 183 , 202 and 250 , 
illustrated in FIG . 14 . Each of such mechanisms can be 
referred to as a positioning mechanism , a translation mecha 
nism , an apparatus , a positioning apparatus , a translation 
apparatus , a device , a positioning device , a translation 
device , an assembly , a positioning assembly or a translation 
assembly , and can each include motorized or non - motorized 
wheels , rails , slides , pins , bearings , gears , pulleys , chains , 
cables or any combination the foregoing . One or more of the 
foregoing for causing the at least one container 186 to 
translate in three orthogonal directions can be referred to as 
a three orthogonal axes adjustment , positioning or transla 
tion mechanism or first mechanism , a three orthogonal axes 
adjustment , positioning or translation apparatus or first 
apparatus or a three orthogonal axes adjustment , positioning 
or translation assembly or first assembly . For example , one 
or more wheels of the robot 114 can optionally be motorized , 
for example wheels 206 , 207 and 208 of each bogie 201 , and 
included in the foregoing . In any embodiment , one or more 
such wheels can optionally be coupled to a motorized 
pivoting assembly of any suitable type , for example pivot 
assemblies 217 , 227 , and included in the foregoing for 
translating the at least one container 186 along orthogonal 
first and second axes . In any embodiment , one or more 
wheels of the robot , for example one or more of wheels 206 , 
207 and 208 of one or both of bogies 201 , can optionally be 
moved upwardly or downwardly by the motorized pivoting 
of any or all of front linkage 213 , rear linkage 221 and center 
arm 231 relative to center linkage 211 , and included in the 
foregoing for translating the at least one container 186 along 
at least one axis . Any pivot assembly included in the 
foregoing can be of any suitable type , and can be referred to 
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as a pivoting or rotating mechanism , a pivoting or rotating 
apparatus , a pivoting or rotating device or a rotating assem 
bly , and can optionally include pins , bearings , gears or any 
combination of the foregoing . In any embodiment , one or 
both of translational mechanisms 252 , 253 can optionally be 
included in the foregoing . 
10098 ] Examples of translation of chassis 187 , and thus 
the at least one container 186 carried by the base 281 of the 
chassis , along vertical axis 183 are shown in FIGS . 12 and 
14 - 16 . Chassis 187 is shown in a first position in FIG . 12 , 
which for example can be a position suitable during travel of 
robot 114 and referred to as a home position of the chassis . 
Chassis 187 is shown in a second position in FIGS . 14 - 15 , 
where the chassis has been elevated by first and second 
translation adjustment mechanisms 252 , 253 with respect to 
the first or home position of FIG . 12 . Chassis 187 is shown 
in a third position in FIG . 16 , where the chassis has been 
lowered by first and second translation adjustment mecha 
nisms 252 , 253 with respect to the first or home position of 
FIG . 12 . In the illustrated third position of FIG . 16 , chassis 
187 is shown resting on or in close proximity to the ground . 
Each of such first , second and third positions can be referred 
to as horizontal positions . First and second translation 
adjustment mechanisms 252 , 253 move each side 284 , 285 
of the base 281 in unison for moving the chassis 187 
between such positions . 
[ 0099 ] Robot can optionally include a first mechanism for 
causing the at least one container 186 to pivot about a first 
axis , a second mechanism for causing the at least one 
container 186 to pivot about a second axis orthogonal to the 
first axis , a third mechanism for causing the at least one 
container 186 to pivot about a third axis orthogonal to the 
first and second axes , or any combination of the foregoing , 
for example during pickup or delivery of an article by the 
robot 114 , during travel of the robot 114 or otherwise . Such 
mechanisms can optionally be controlled by robot computer 
156 or another aspect of computer network 136 . Examples 
of such orthogonal axes includes axes 183 , 202 and 250 , 
illustrated in FIG . 14 . Each of such mechanisms can be 
referred to as a pivoting or rotating mechanism , a pivoting 
or rotating apparatus , a pivoting or rotating device or a 
rotating assembly , and can optionally include motorized or 
non - motorized wheels , rails , slides , pins , bearings , gears , 
pulleys , chains , cables or any combination the foregoing . 
One or more the foregoing for causing the at least one 
container 186 to pivot about three orthogonal axes can be 
referred to as a three orthogonal axes pivot or rotation 
mechanism or second mechanism , a three orthogonal axes 
pivot or rotation apparatus or second apparatus or a three 
orthogonal axes pivot or rotation assembly or second assem 
bly . For example , one or more wheels of the robot 114 can 
optionally be motorized , for example wheels 206 and 208 of 
each bogie 201 , and can optionally include a pivot assembly , 
for example pivot assemblies 217 , 227 , for pivoting the at 
least one container 186 about an axis , such as axis 183 , and 
included in the foregoing . In any embodiment , one or more 
wheels of the robot , for example one or more of wheels 206 , 
207 and 208 of one or both of bogies 201 , can optionally be 
moved upwardly or downwardly by the motorized pivoting 
of any or all of front linkage 213 , rear linkage 221 and center 
arm 231 relative to center linkage 211 , and included in the 
foregoing for pivoting the at least one container 186 about 
at least one axis , for example one or both of axes 202 and 
250 . Such mechanism can optionally include for example 

translation mechanisms 252 , 253 , which for example can 
rotate the at least one container 186 about axis 250 . Any 
pivot assembly included in the foregoing can be of any 
suitable type , and can be referred to as a pivoting or rotating 
mechanism , a pivoting or rotating apparatus , a pivoting or 
rotating device or a rotating assembly , and can optionally 
include pins , bearings , gears or any combination of the 
foregoing . In any embodiment , a plurality of mechanisms , 
each of which can be referred to as a positioning mechanism , 
a translation mechanism , an apparatus , a positioning appa 
ratus , a translation apparatus , a device , a positioning device , 
a translation device , an assembly , a positioning assembly or 
a translation assembly and can optionally include motorized 
or non - motorized wheels , rails , slides , pins , bearings , gears , 
pulleys , chains , cables or any combination the foregoing , 
can optionally be provided for rotating the at least one 
container 186 about an axis . 
[ 0100 ] Examples of the pivoting of chassis 187 , and thus 
the at least one container 186 carried by base 281 of the 
chassis , along horizontal axis 202 are shown in FIGS . 12 and 
17 - 18 . Chassis 187 is shown in a first position in FIG . 12 , 
and in a second position in FIG . 17 where the base 281 has 
been pivoted by first and second pivot assemblies 261 , 262 
so that the second end 282 of base 281 has been tilted 
downwardly so as to approach if not contact the ground . 
Chassis 187 is shown in a third position in FIG . 18 , where 
the chassis has been pivoted to a level position while robot 
114 is traveling on an incline . Each of such second and third 
positions can be referred to as pivoted or tilted positions . 
First and second pivot assemblies 261 , 262 pivot each side 
284 , 285 of the base 281 in unison for pivoting the chassis 
187 between such positions . 
[ 0101 ] Robot 114 can optionally include one or more 
sensors 162 of any suitable type , including for example one 
or more vision or other cameras , one or more lidar devices 
or sensors , one or more sonar devices or sensors , one or 
more radar devices or sensors , one or more near infrared 
( NIR ) devices or sensors , an inertial measurement unit 
( IMU ) device or sensor or any combination of the foregoing . 
In any embodiment , the robot 114 can optionally include a 
camera on each end 176 , 177 and each side 178 , 179 of the 
robot ( see FIGS . 5 - 6 ) . For example , a stereo camera 293 , 
that can optionally be a camera with two or more lenses , can 
optionally be provided on each end 176 , 177 of the robot 
114 , for example on each end of cover 188 . A wide field 
of - view camera 294 can optionally be provided on each end 
176 , 177 and on each side 178 , 179 of the robot , for example 
on each end and on each side of cover 188 . In any embodi 
ment , the camera 294 can optionally be between the two 
lenses of stereo camera 293 on ends 176 , 177 of the robot 
114 . In any embodiment , sensors 162 can optionally include 
a radar device or sensor ( not shown ) provided on each end 
176 , 137 and each side 178 , 179 of the robot 114 . At least 
one IMU sensor or device 296 can optionally be included on 
robot 114 , including in sensors 162 of the robot . In any 
embodiment , device 296 can optionally be carried on chassis 
187 , for example on base 281 of the chassis ( see FIG . 15 ) . 
Sensors 162 can optionally include a suitable odometry 
sensor provided on or with respect to each wheel of robot 
114 , including for example on or with respect to each of 
wheels 206 , 207 and 208 of each bogie 201 , for sensing 
motion of each of the wheels ( see FIG . 22 ) . Sensors 162 can 
optionally include a suitable angular or other position sensor 
( not shown ) , which can be referred to as a rotary sensor , 
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provided on each joint or linkage or movable member of 
robot 114 , including for example center linkage 211 , front 
linkage 213 , rear linkage 221 , center arm or elbow 231 , 
pivot assemblies 217 , pivot assemblies 227 , slides 257 of 
each transverse adjustment mechanism 251 , 253 , pivot 
assemblies 261 , 262 , chassis 187 , container doors 321 , 
container belts 336 , or any combination of the foregoing . 
[ 0102 ] The sensors 162 can optionally be electrically 
coupled to robot computer 156 , either directly or indirectly , 
so that the signals therefrom can optionally be utilized by 
robot computer 156 and computer network 136 in the 
operation of system 113 , including the operation of robot 
114 , pickup container 116 and recipient container 117 . For 
example , the sensor input signals can optionally be used for 
navigating robot 114 and for positioning the at least one 
container 186 of the robot , for example during pickup or 
delivery of articles , objects or goods . 
[ 0103 ] One embodiment of the electrical and electrome 
chanical components of robot 114 is shown in FIG . 22 . 
Among the components illustrated therein , are robot com 
puter 156 , storage 158 , global positioning device 161 , trans 
ceiver 163 , clock 297 , wheels 206 , 207 and 208 of each 
bogie 201 , wheel motors 209 and the sensors relating 
thereto , front and rear wheel pivot assembly motors 219 , 
229 , left and right chassis slide motors 258 , left and right 
chassis pivot assembly motors 263 , container motors and 
electronics 298 and certain of sensors 162 . Robot 114 can 
optionally include less than the components illustrated in 
FIG . 22 , or additional components not shown in FIG . 22 . For 
example , and for simplicity , any motors for pivoting link 
ages 211 , 213 , 221 , certain of the nonvisual perception 
sensors 162 and the angular and position sensors 162 
discussed above are not shown in FIG . 22 . 
[ 0104 ] The robot computer 156 can optionally be included 
in the control of any or all movement of robot 114 by 
computer network 136 , including any controlled movement 
of the at least one container 186 included in the robot , and 
can optionally be carried by the robot 114 in any suitable 
manner . In addition , the robot 114 can optionally be pro 
vided with a battery 299 of any suitable type , for example a 
lithium - ion battery , that can be carried by the robot in any 
suitable manner . In any embodiment , the robot computer 
156 can optionally be carried by the chassis 187 , for 
example mounted on base 201 , or can optionally be carried 
by cover 188 . In any embodiment , the battery 299 can 
optionally be carried by the chassis 187 , for example 
mounted on base 201 , or can optionally be carried by cover 
188 . The robot computer 156 and the battery 299 are shown 
in one mounting configuration on base 201 in FIG . 12 . 
[ 0105 ] The least one container 186 can be of any suitable 
type , including for example a single container or a plurality 
of containers , and can be of any suitable size and shape . In 
any embodiment , at least one of the container has a length 
approximating the length of robot 114 or the length of base 
281 . In any embodiment , the at least one of the container has 
a width approximating the width of base 281 or the distance 
between sidewalls 288 , 289 . 
[ 0106 ] In any embodiment , each container of the least one 
container 186 has an interior and an opening with an 
optional door for accessing the interior of the container . 
Robot 114 can optionally include at least one retrieval 
mechanism , which can be referred to as a retrieval mecha 
nism , a robot mechanism , a vehicle mechanism , a pickup 
mechanism , a recipient mechanism , a transport mechanism , 

a removal mechanism , a translation mechanism , a delivery 
mechanism , a drop off mechanism , a loading mechanism , a 
receiving mechanism , an unloading mechanism or any com 
bination of such terms . The at least one mechanism can 
remove or assist in the removal of the contents of the 
container , move or assist in the movement of articles 
between containers , place or move or assist in the placement 
or movement of articles into the container or any combina 
tion the foregoing . The least one retrieval or transport 
mechanism can be of any suitable type , for example mecha 
nisms that include a pick up or other arm , a scoop , a shovel , 
a pulley , a claw , a crane , a magnet , a conveyor , a belt , rollers , 
balls , a movable surface , a movable wall , a slide , a grasping 
device or any combination the foregoing . In any embodi 
ment , the mechanism can optionally be a conveyor system 
of any suitable type that moves articles from one location to 
another , for example along or across a substantially planar 
surface , which can optionally include belts , rollers , balls , a 
movable surface or any combination the foregoing . Articles 
can be moved into the container , out of the container or both 
from the top of the container , from the side of the container , 
from the bottom of the container or any combination the 
foregoing by the mechanism or otherwise . The mechanism 
can optionally be at least partially disposed in the container . 
In any embodiment , the mechanism can optionally be car 
ried inside the container , for example so as to be part of the 
container . The at least one retrieval mechanism can option 
ally include a plurality of such retrieval mechanisms , for 
example one for each container where the least one con 
tainer 186 includes a plurality of containers , and can be 
referred to as a product transport mechanism , an article 
transport mechanism , a good transport mechanism , an object 
transport mechanism , a receiving transport mechanism , a 
delivery transport mechanism , a robot transport mechanism , 
a vehicle transport mechanism , a pickup transport mecha 
nism , a recipient transport mechanism or any combination of 
such terms . 
[ 0107 ] Where the least one container 186 is a single 
container , in any embodiment the single container can 
optionally be in the shape of a parallelepiped and has an 
interior or cavity accessible by an opening and optional door 
in a wall of the container . The opening and optional door can 
be in the top wall , the bottom wall , a side wall or any 
combination of the foregoing . In any embodiment , the 
opening and optional door can be in an end wall or sidewall 
of the container , for example situated at one end 176 , 177 of 
robot 114 . The container can be referred to as a closeable 
container , a lockable container , a tamperproof container or 
any combination of such terms . In any embodiment , such 
single container has an opening and optional related door at 
each end 176 , 177 of the robot . 
0108 ] . In any embodiment , the least one container 186 can 
optionally include a plurality of containers each having an 
interior or cavity accessible by at least one opening and 
optional related door in a wall of the container . In any 
embodiment , each of the plurality of containers can option 
ally be in the shape of a parallelepiped and the at least one 
opening and optional door can be in an end wall or sidewall 
of the container . In any embodiment , the opening and 
optional door can be in one end of the each of the plurality 
of containers having the shape of a parallelepiped . Each of 
the plurality of containers can be referred to as a closeable 
container , a lockable container , a tamperproof container or 
any combination of such terms . In any embodiment , the 
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combined length of two of the plurality of containers 
approximates the length of robot 114 or the length the base 
281 . In any embodiment , the combined width of two of the 
plurality of containers approximates the width of base 281 or 
the distance between sidewalls 288 , 289 . 
[ 0109 ] In any embodiment , the least one container 186 has 
a modular construction formed from a plurality of contain 
ers , for example a plurality of containers 115 , which can be 
mixed and matched in size and shape , to form a container 
assembly 301 that is in the shape of a parallelepiped with a 
length approximating the length of robot 114 or base 281 , a 
width approximating the width of base 281 or the distance 
between sidewalls 288 , 289 and a height approximating the 
distance between base 281 and top wall 291 . In any embodi 
ment , each of the plurality of containers , which can be 
referred to as a transport container , of the container assembly 
301 is in the shape of a parallelepiped . In any embodiment , 
each of the containers of container assembly 301 has an end 
wall at one end 176 or 177 of the robot 114 with an opening 
therein and optional door for accessing the interior or inside 
of the container . The end wall of each container can option 
ally be parallel with the end 176 or 177 of the robot 114 , and 
in any embodiment can optionally be flush with such end 
176 or 177 of the robot . 
[ 0110 ] Container 115 can be suitable for use in robot 114 , 
for example for inclusion with the at least one container 186 , 
in pickup container 116 , in recipient container 117 or any 
combination of the foregoing . The container 115 can be of 
any suitable type and in any embodiment can optionally be 
in the shape of a parallelepiped formed by a body 304 made 
from any suitable material such as metal or plastic . Body 
304 has a first end 306 and an opposite second end 307 and 
a first side 308 and an opposite second side 309 extending 
perpendicular to ends 306 , 307 ( see FIGS . 23 - 25 ) . The body . 
304 can further include a top wall 311 and a bottom wall 
312 , each extending perpendicular to ends 306 , 307 and 
sides 308 , 309 . First end 306 can be referred to as the front 
end and second end 307 can be referred to as the back end 
or rear of the body 304 , while first side 308 can be referred 
to as the left side and second side 309 can be referred to as 
the right side of the body . The body has an interior or cavity 
316 and an opening 317 , for example in one or more of ends 
306 , 307 , sides 308 , 309 or top wall 311 , for accessing the 
interior 316 of the body 304 . In any embodiment , an opening 
317 can optionally be provided in one or both of ends 306 , 
307 , for example in first or front end 306 . The opening 317 
can be of any suitable size and in any embodiment can 
optionally be substantially rectangular or rectangular in 
shape and optionally have a height approximating the height 
between walls 311 , 312 and a width optionally approximat 
ing the width between sides 308 , 309 of the container . 
0111 ] The container 115 can optionally be a closeable 
container and include an optional door 321 of any suitable 
type for covering the opening 317 and thus precluding or 
inhibiting access to the interior 316 of the container . The 
door 321 , which can be referred to as a side door or end door , 
can open and close in a manner such that no portion of the 
door penetrates or extends outwardly through the opening 
317 during opening and closing of the door . In any embodi 
ment , the door 321 can optionally be a segmented door 
which travels on first and second rails 323 extending along 
opposite sides of the opening 317 and then perpendicularly 
thereto into the interior 316 of the container . In any embodi - 
ment , the segmented door 321 can optionally be a roll top 

door that travels on slots , guides or rails 323 between a first 
position in which the door 321 closes the opening 317 and 
a second position in which the door is open and extends 
below the top wall 311 of the container body 304 , thus 
providing substantially full access to the opening 317 . The 
slots , guides or rails , which can be referred to as rails 323 
herein , can be secured to the body 304 by any suitable 
fasteners . Suitable guides or rollers 324 can extend from 
each end of each segment of the door into the respective rail 
323 for facilitating movement of the door on the rails 
between the door ' s first or closed position and second or 
opened position . Container 115 can be referred to as a 
closeable container , a lockable container , a tamperproof 
container or any combination of such terms 
[ 0112 ] Container 115 can optionally include at least one 
transport mechanism , which can be referred to as a transport 
mechanism , a robot mechanism , a vehicle mechanism , a 
retrieval mechanism , a removal mechanism , a translation 
mechanism , a delivery mechanism , a drop off mechanism , a 
loading mechanism , a receiving mechanism , an unloading 
mechanism or any combination of such terms The at least 
one mechanism can remove or assist in the removal of the 
contents of the container 115 , move or assist in the move 
ment of articles between containers , place or move or assist 
in the placement or movement of articles into the container 
or any combination the foregoing . The least one transport 
mechanism can be of any suitable type , for example a 
mechanism , assembly , apparatus or device that can option 
ally include a pick up or other arm , a scoop , a shovel , a 
pulley , a claw , a crane , a magnet , a conveyor , a belt , rollers , 
balls , a movable surface , a movable wall , a slide , a grasping 
device or any combination the foregoing . The at least one 
transport mechanism can optionally be inside container 115 . 
In any embodiment , the mechanism can optionally be a 
conveyor mechanism system of any suitable type that moves 
articles from one location to another , for example along or 
across a substantially planar surface , which can optionally 
include belts , rollers , balls , a movable surface or any com 
bination the foregoing . The at least one transport mechanism 
can optionally include a plurality of such mechanisms , and 
can be referred to as a product transport mechanism , an 
article transport mechanism , a good transport mechanism , an 
object transport mechanism , a receiving transport mecha 
nism , a delivery transport mechanism , a pickup transport 
mechanism or any combination of such terms . 
[ 0113 ] In any embodiment , the at least one transport 
mechanism 329 can optionally be a conveyor mechanism or 
system that , for example , can optionally include a plurality 
of rollers 331 carried by body 304 and disposed along the 
bottom of the interior 316 of the body . The transport 
mechanism 329 can extend along substantially the entire 
length of the interior of body 304 . The rollers 331 can 
optionally be coupled to the body 304 by any suitable 
means , for example by first and second elongate members or 
rails 332 extending along each side of the bottom of the 
interior of the body 304 and secured thereto by any suitable 
means such as a support 333 at each end of each rail 332 . 
Each of the rollers 331 can optionally be pivotably secured 
at each end to a rail 332 by a bearing 334 or any other 
suitable means . The rollers 331 can be evenly or otherwise 
spaced apart along the length of body 304 , for example 
along the length of the rails 332 . A belt 336 , for example a 
conveyor belt , can optionally be rotatably carried by the 

p lurality of rollers 331 . The belt 336 can be flexible and can 
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be made from any suitable material such as rubber . In any 
embodiment , the transport mechanism 329 can optionally be 
motorized , for example so as to move belt 336 in opposite 
first and second directions along rollers 331 and the length 
of body 304 . At least one motor 337 of any suitable type , for 
example an electric motor , can optionally be provided with 
respect to the least one of rollers 331 for driving the belt or 
conveyor belt 336 of transport mechanism 329 . The at least 
one motor 337 can optionally be controlled by computer 
network 136 . In any embodiment , a motor 337 can option 
ally be provided with respect to one of the end rollers 331 , 
as illustrated in FIG . 24 where the motor 337 is provided 
within the first or front roller 331 . It is appreciated that a 
motor 337 can optionally be provided with respect to each 
of the front and rear rollers 331 of the transport mechanism 
329 , or with respect any other rollers 331 of the mechanism . 
[ 0114 ] Container 115 can optionally include a door open 
ing assembly or mechanism 341 for controlling the opera 
tion or movement of container door 321 , for example 
opening and closing door 321 . The mechanism 341 can be 
of any suitable type and located partially or totally within the 
interior 316 of the container 115 , or partially or totally on the 
exterior of the container or entirely outside of the container . 
In any embodiment , the door opening mechanism 341 can 
optionally be located inside the container 115 and can 
optionally include a belt , chain or cable 342 , which can be 
referred to as a cable 342 herein , coupled to the door 321 in 
any suitable manner , for example by a clip or bracket 343 
that can optionally be secured to both the cable 342 and the 
door 321 . In any embodiment , clip 343 can optionally be 
secured to one end of door 321 , for example to the top end 
of the door . The opening mechanism 341 can optionally 
include a motor , for example an electric motor controlled by 
computer network 136 . In any embodiment , an electric 
motor 346 can optionally be included in the mechanism 341 , 
for example within at least one end of a roller 331 . In any 
embodiment , not shown , the electric motor 346 can option 
ally be disposed elsewhere within container 115 , for 
example in a space between two adjacent rollers 331 and 
carried by rails 323 . The motor 346 can optionally include 
a timer , pulley or shaft 347 , which can be referred to as a 
shaft 347 herein , extending from the roller 331 , upon which 
the cable 342 can optionally be carried , for example by 
extending at least partially around the shaft 347 . The mecha 
nism 341 can optionally include additional pulleys or wheels 
348 upon which the cable 342 can rotatably travel . Motor 
ized movement of cable 342 by motor shaft 347 in a first 
direction about pulleys 348 causes door 321 to open and 
motorized movement of the cable by shaft 347 in an opposite 
second direction about pulleys 348 causes the door to close 
opening 317 . 
[ 0115 ] Container 115 can optionally be lockable , for 
example so as to inhibit unwanted access to the interior 316 
of the container and inhibit unwanted tampering of the 
container . In any embodiment , container door 321 can 
optionally be lockable . In any embodiment , container 115 
can optionally include a door latch 349 for locking and 
unlocking door 321 ( see FIG . 28 ) . Latch 349 can optionally 
be electronically controlled by computer network 136 , 
including for example robot computer 156 . 
[ 0116 ] In any embodiment , a container of the invention 
can optionally be provided with a door that can be manually 
opened and closed . Such feature can be in addition to or in 
lieu of any automatic door opening mechanism or assembly , 

such as door opening mechanism 341 . Such embodiment of 
the container can optionally be provided with any suitable 
opening and related door , for example any of the openings 
and respective doors disclosed herein . 
[ 0117 ] One embodiment of a container 115 ' with a door 
321 that can optionally be manually opened and closed is 
illustrated in FIGS . 26 and 27 . Container 115 ' can optionally 
be substantially similar to container 115 , and like reference 
numerals have been used to describe like components of the 
containers 115 and 115 ' . A door opening assembly or mecha 
nism of any suitable type that can optionally be manually 
operated by a human for opening and closing door 321 can 
optionally be included in container 115 ' . In any embodiment , 
a door opening mechanism 341 can optionally be provided 
for container 115 ' that can be substantially similar to the door 
opening mechanism 341 of container 115 . Such mechanism 
341 can optionally include pulleys 348 and a cable 342 , 
which has a portion 342a that can extend alongside the rear 
of door 321 . In any embodiment , cable portion 342a extends 
parallel to opening 317 , and the rear of the door 321 when 
the door is in a closed position . In any embodiment , the 
cable portion 342a extends parallel to one side of opening 
317 and thus one side of the closed door 321 . A bracket 343 ' , 
which can be referred to as a clip , latch or opener , for 
securing the door 321 to cable 342 can have a portion 
secured to the door 321 , for example the bottom or bottom 
portion of the door , and another portion that is removably or 
selectively attachable to cable portion 342a . Latch 343 ' can 
optionally be accessible from the exterior of door 321 so as 
to permit a user of container 115 ' to selectively attach and 
detach the latch 343 ' to cable portion 342a . To accommodate 
the positioning of cable 342 in container 115 ' , door opening 
motor 346 can optionally be located in the front roller 331 
of the container , as illustrated in FIG . 27 . Motor shaft 347 
extends from motor 346 and the end of the respective roller 
331 for engaging and driving cable 342 , for example as 
discussed above . Conveyor motor 337 can optionally be 
reconfigured to occupy only a portion of such roller 331 , as 
shown in FIG . 27 , so as to accommodate door motor 346 
being located in the same roller 331 as the conveyor motor 
337 . 
[ 0118 ] In any method of the invention for manually open 
ing door 321 utilizing latch 343 ' , the user can engage the 
latch 343 ' to detach it from cable portion 342a . The user can 
then manually move door 321 on rails 323 to an opened 
position , sliding latch 343 ' along cable portion 342a during 
the process , for example to the position shown in FIG . 25 . 
The door to 321 can optionally be locked in its opened 
position by any suitable means , for example by reattaching 
latch 343 ' to the cable 342 . When the user decides to close 
door 321 , the user can manually move the door to its closed 
position and thereafter reattach latch 343 ' to the cable 
portion 342a . The manual door opening mechanism of the 
invention permits opening and closing of a door of a 
container without requiring an electric motor or component , 
such as motor 346 . The manual opening and closing of the 
door can thus be accomplished without requiring electricity 
or other power to the container . Such manual door opening 
and closing mechanism may be particularly suited for a 
container not associated with a continuous power supply , for 
example a pickup container 116 or a recipient container 117 
for which a continuous supply of power may not be neces 
sary or desired . 
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[ 0119 ] Container 115 can optionally include a joining 
device or apparatus for temporarily securing or joining two 
containers 115 together so as to permit the transfer of 
articles , goods , objects or products between the containers . 
Such transfer can be accomplished without human assis 
tance , with human assistance , semi - autonomously or 
autonomously . For example , the front end 306 of two 
containers 115 can be brought together so that the respective 
openings 317 of the containers face each other and one or 
both of the transport mechanisms 329 of the containers can 
optionally be utilized to transfer articles between the con 
tainers . In this regard , for example , the openings 317 of the 
two containers 115 can optionally be aligned or registered 
with each other so for example the top surface of the 
respective conveyor belts 336 of the containers can be 
substantially parallel to each other for permitting articles 
moved off of or delivered by the belt 336 of the delivering 
container to be picked up by or received by the belt 336 of 
the receiving container 115 . In any embodiment , the front of 
the conveyor belts 336 of the two containers can optionally 
be relatively close to each other so as to facilitate or permit 
an article moving off one conveyor belt to be picked up by 
the opposing conveyor belt . In any embodiment , the con 
veyor belts of the two containers 115 can optionally be 
substantially horizontally aligned with each other so as to 
facilitate a transfer of an article between the two conveyor 
belts . The temporary joining device or apparatus 351 can be 
of any suitable type , including electrical , mechanical , elec 
tromechanical , magnetic or electromagnetic devices or 
apparatus such as clips , brackets or magnets . In any embodi 
ment , joining device or apparatus 351 can optionally include 
at least one magnet disposed on or accessible at the front end 
306 of the container ( see FIG . 25 ) . In any embodiment , first 
and second magnets 351 can optionally be provided on 
diagonally opposite corners of the outside face 352 of the 
front end 306 of the container . In any embodiment , the 
magnets of other joining apparatus 351 of one container 115 
oppose the joining apparatus 351 of the other or mating 
container 115 , so for example to register with each other 
during docking of the two containers . When the opposing 
front faces or ends of two containers 115 are brought 
together , joining devices or magnets 351 cooperate with 
each other to temporarily secure the two containers together 
during the process of transferring articles between the con 
tainers . 
[ 0120 ] The containers of the invention can optionally be 
powered by any suitable means , continuously or intermit 
tently . For example , the containers can optionally be inde 
pendently powered , for example by a battery carried by the 
container or by wired connection to any suitable power 
source such as the grid , or be powered by robot 114 . Solar 
panels can optionally be provided on the containers of the 
invention for providing power thereto . The at least one 
container 186 of robot 114 can optionally be powered by the 
robot . A container remote of a robot of the invention , for 
example a stationary container such as pickup container 116 
and recipient container 117 , can optionally be powered by a 
robot , for example a transport container 115 of the robot , 
docking or mating with the remote container . In any embodi 
ment , a stationary container can optionally be mechanically 
powered , for example by solar power , wind power or a 
conventional power grid . 
10121 ] In any embodiment , containers 115 can optionally 
be provided with at least one suitable electrical connector 

353 for permitting the transfer of power between joined 
containers 115 . In any embodiment , the at least one electri 
cal connector 353 can optionally be provided on face 352 of 
the container and in any embodiment the at least one 
connector 353 can optionally include first and second con 

n ectors 353 provided on the face 352 of the container 115 . 
For example , the first and second connectors 353 can 
optionally be provided on diagonally opposite corners of the 
outside face 352 of the front and 306 of the container . In any 
embodiment , the connectors 353 of one container 115 
oppose the connectors 353 of the other or mating container 
115 , so for example to register with each other during 
docking of the two containers . In any embodiment , contain 
ers 115 can optionally be provided with the least one suitable 
communications connectors 358 for permitting hardwired 
communications between containers . In any embodiment , 
the at least one communications connector 358 can option 
ally be provided on face 352 of the container . In any 
embodiment , the communications connector 358 of one 
container 115 opposes the communications connector 358 of 
the other or mating container 115 , so for example to register 
with each other during docking of the two containers . When 
the opposing front faces or ends of two containers 115 are 
brought together , and for example temporarily secured 
together , the first and second electrical connectors 153 of 
one container cooperatively engage or electrically connect 
with the first and second electrical connectors 153 of the 
other container . Where one of the containers 115 has power , 
for example a transport container 115 included in the at least 
one container 186 of robot 114 , the joined electrical con 
nectors 153 of the two containers can serve to temporarily 
transfer power to the other container , for example to a 
pickup container 116 or a recipient container 117 without an 
independent or continuous supply of power thereto . Elec 
trical connectors 353 can be of any suitable type , for 
example conductors that permit conductive or inductive 
coupling therebetween . 
[ 0122 ] The containers of the invention can optionally 
include a scale of any suitable type , for example for mea 
suring the contents of the container . In any embodiment , 
each of containers 115 can optionally include a scale for 
measuring the weight of the objects resting on transport 
mechanisms 329 thereof , for example on belt 336 . In any 
embodiment , such weight scale can optionally be formed 
from one or more sensors 356 disposed on supports 333 of 
the transport mechanism 329 ( see FIG . 23 ) . Each of such 
sensors 356 can be of any suitable type , for example a strain 
gauge . Such scales can optionally be coupled to computer 
network 136 , either directly or indirectly . 
[ 0123 ] One embodiment of the electrical and electrome 
chanical components 298 of the containers of the invention , 
for example container 115 and at least one container 186 , is 
shown in FIG . 28 . Among the components illustrated 
therein , are a computing device , controller or computer 357 
of any suitable type , which can optionally be part of com 
puter network 136 and include central processing unit 168 
and storage 169 . Components 298 can additionally include 
a transceiver 171 , transport mechanism motor 337 , door 
motor 346 , door latch 349 and one or more power connec 
tors 353 . The components 298 can further include one or 
more communications connectors 358 , for permitting com 
munications from outside of the container with computer 
354 of the container , and one or more weight sensors 356 for 
sensing the weight of articles carried by the container . The 
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container can optionally include less than the components 
illustrated in FIG . 28 or additional components not shown in 
FIG . 28 . In any embodiment , for example when a container 
115 is included in the at least one container 186 of robot 114 , 
communications connector 355 can optionally be coupled to 
robot computer 156 ( see FIG . 22 ) so as to permit container 
computer 354 , or other components of container compo 
nents 298 , to communicate with computer network 136 by 
means of a hardwired connection . In any embodiment , for 
example when container 115 is included in a pickup con 
tainer 116 or a recipient container 117 or in other instances 
when a hard - wired connection is not permissible or desired 
between container components 298 and computer network 
136 , transceiver 171 can permit wireless communications 
between container components 298 and the computer net 
work 136 . 
[ 0124 ] Containers 115 can optionally be assembled 
together in a variety of configurations to form a container 
assembly 301 for use on robot 114 . In any embodiment , for 
example illustrated in FIGS . 19 - 21 and 29 , the container 
assembly 301 can optionally include a plurality of eight 
containers 115 arranged in a configuration of two columns , 
two rows and two containers deep . When viewed from either 
first end 176 or second end 177 the robot 114 , the front end 
306 of four of the containers 115 of the container assembly 
301 form a grid consisting of two columns and two rows of 
the containers 115 . In each row , first side 308 of one 
container can optionally be flush with second side 309 of the 
adjacent container . In each column , top wall 311 of one 
container can optionally be flush with bottom wall 312 of the 
adjacent container . The back end 307 of one container can 
optionally be flush with the back end 307 of the container 
behind it . The front end 306 of such four containers can 
optionally be parallel with each other and flush with the 
respective end 176 , 177 of the robot . The openings 317 and 
interiors 316 of such four containers 115 , when the respec 
tive doors 321 are opened , are accessible at the respective 
end of the robot . The containers 115 accessible at one end 
176 of the robot 114 can optionally be disposed end to end 
with the containers 115 accessible at the other end 177 of the 
robot , as illustrated in FIG . 29 . Containers 115 can option 
ally be provided with additional openings , doors or both , of 
any suitable type including any discussed herein , for per 
mitting transfer of articles between containers 115 within 
container assembly 301 . For example , two containers dis 
posed end - to - end within container assembly 301 can option 
ally include an opening , door or both at the back of the 
containers , for example in back end 307 of each container 
115 . Any suitable mechanism , for example any of those 
discussed herein and including transport mechanism 329 , 
can optionally be provided for transferring articles through 
such openings between such containers . 
[ 0125 ] A delivery of the invention can consist of a single 
article 121 or a plurality of articles 121 . A single article can 
be transported without a transportation container or enclo 
sure or within a transportation container or enclosure of any 
suitable type . Similarly , a plurality of articles can be trans 
ported without a transportation container or enclosure or 
within a transportation container or enclosure of any suitable 
type . Suitable transportation containers can optionally 
include a bag , an envelope , a package or a box . Suitable 
materials for use in forming transportation containers 
include paper , plastic and cardboard . A transportation con - 
tainer can be for single use , or be reusable for use in a 

plurality of deliverees . In any embodiment , a transportation 
container of a standardized size and shape can optionally be 
used for transporting one or more articles 121 within system 
113 , for example for facilitating the transport of objects into 
and out of containers 115 ( see FIGS . 3 , 6 , 32 - 39 and 41 ) . 
[ 0126 ] Transportation container 361 can optionally be of a 
standardized size and shape for use in system 113 . Container 
361 can be of any suitable type and be made from any 
suitable material such as plastic , metal , cardboard , paper , 
paperboard or fiberboard . In any embodiment , the transpor 
tation container 361 has a shape of a parallelepiped , and in 
any embodiment has four interconnected sidewalls 362 
joined to a bottom wall 363 . In any embodiment , the 
transportation container has a top wall ( not shown ) so as to 
have a closed top . In any embodiment , the transportation 
container 361 can optionally be an open container , that is 
free of a top . In any embodiment , the open container can 
optionally be rectangular in shape when viewed in plan and 
formed from bottom wall 363 and four sidewalls 362 joined 
together at the bottom wall . The transportation container 361 
has an interior cavity or space 364 for receiving one or more 
articles therein . One or more objects can be placed within 
the transportation container 361 , and in any embodiment all 
of the objects in a transportation container can optionally be 
associated with one order or request from a user . The 
transportation container can be of any suitable size , for 
example not greater than the size of the plurality of con 
tainers 115 in which the transportation container 361 is to be 
utilized . In any embodiment , the transportation container 
361 has a size approximating the size of the plurality of 
containers 115 in which the transportation container is to be 
utilized . The transportation container 361 can be referred to 
as a liner , a box , a cardboard box , a receptacle , a holder , a 
canister , a bag , a case , a repository or any combination of 
such terms . 
10127 ] . In any embodiment , robot 114 can optionally 
include an arm , element , member , mechanism , apparatus or 
assembly ( not shown ) , for convenience referred to herein as 
a member , having an end that can optionally be movable 
relative to at least a portion of the robot , for example wheel 
assemblies 181 , 182 , attachment assembly 249 , at least one 
container 186 or any combination of the foregoing . Such end 
can optionally be movable in any suitable manner , for 
example upwardly or downwardly , forwardly or rearwardly , 
sideways , can optionally be pivotable in any suitable man 
ner , for example about a first axis , about a second axis 
orthogonal to the first axis , about a third axis orthogonal to 
the first and second axes , or any combination the foregoing . 
Such end can optionally include an end effector of any 
suitable type , for example an anthropomorphic end effector . 
Such member can be of any suitable type , for example 
articulated , telescoping , extendable , retractable or any com 
bination the foregoing , and can optionally be coupled or 
attached to any portion of the robot , for example one or both 
of ends 136 , 177 of the robot , one or both of sides 178 , 179 
of the robot or any combination the foregoing . The member 
can optionally be configured to push buttons , for example to 
operate an elevator , crosswalk light or traffic signal , to ring 
doorbells , to open doors , to activate handicapped access 
plates , to manipulate items , to perform tasks necessary or 
advisable during operation of the robot 114 , or any combi 
nation the foregoing . 
( 0128 ] In any embodiment , the shape and size of the 
transportation container 361 can optionally be standardized 



US 2018 / 0330325 A1 Nov . 15 , 2018 
17 

throughout system 113 . In any embodiment , the shape and 
size of the transportation container 361 can optionally be 
standardized for the sized and shaped container 115 in which 
the transportation container 361 is to be utilized . One or 
more classes of such standardized transportation containers 
361 can optionally be utilized by system 113 . Such classi 
fications can optionally include classifications by size , shape 
or any other physical characteristic of the transportation 
container . In any embodiment , the computer network 136 
categorizes certain classes of standardized transportation 
containers 361 with certain classes of standardized contain 
ers 115 and utilizes such information to efficiently transfer 
containers 361 throughout system 113 . For example , the 
computer network 136 can match transportation container 
361 with the smallest permissible containers 115 throughout 
the course of travel of the transportation container 361 from 
the pickup location to the drop off location . Each transpor 
tation container can optionally include any suitable identifier 
thereon , such as identifier 364 , which can optionally include 
the address , the class , any characteristic of the class of the 
transportation container or any combination of the forego 
ing . Such identifier can optionally include any machine 
readable identifier , such as a barcode . 
[ 0129 ] Methods for utilizing a vehicle or other type of 
robot to deliver articles between first and second locations 
are provided . Such methods , including any step or portion 
thereof , can be accomplished without human assistance , 
with human assistance , semi - autonomously or autono 
mously . Such methods can use system 113 and vehicle or 
robot 114 , for example one robot 114 in a fleet of identical 
robots , but are not limited to the same . Such methods can 
optionally be computer - implemented and can use one or 
more processors or computers , located together or apart 
from each other , for such implementation . In any embodi 
ment , such methods utilize computer network 136 . System 
113 and robot 114 can optionally be utilized with other 
methods and systems , including other methods or systems 
for purchasing or selling goods or delivering goods or 
objects between first and second locations . 
[ 0130 ] In any method of the invention , a request from a 
user can be received by computer network 136 for picking 
up one or more articles 121 at a first location . The request 
can optionally include a request to transport or deliver the 
article from the first location to a second location . The 
request can optionally include a request to deliver the article 
at the second location . In any embodiment , the user can 
optionally be a purchaser of the article 121 , which can 
optionally be a product . The request can optionally include 
a request to purchase the product and can optionally include 
a payment for the purchase of the product . In any embodi 
ment , the user can optionally be an agent of the purchaser . 
In any embodiment , such purchase can optionally be accom 
plished utilizing computer network 136 , separately or 
together with other computers or computer networks . In any 
embodiment , the deliveror of the product can optionally be 
a seller of the article , or vendor . Any method can optionally 
include the deliveror receiving payment for the purchase of 
the product . In any method , the deliveror of the article 121 
can optionally be an agent of a seller or vendor . In any 
embodiment , the purchaser or other user enters its request 
utilizing a deliveree computing device 142 , which can be 
referred to as a user computing device , a vendee computing 
device or a purchaser computing device . In any embodi - 
ment , the seller or other deliveror acts on the request 

utilizing a deliveror computing device 141 , which can be 
referred to as a seller computing device or a vendor com 
puting device . 
[ 0131 ] The request of the user can optionally include the 
location of the user , the location at which the article 121 is 
to be delivered or both . The location at which the article is 
to be delivered , which can be referred to as the second 
location , can optionally be an address , the physical location 
of the user , nearby the address or the physical location of the 
user , a horizontal or any other surface , on the ground , a 
recipient container 117 of the user or available to the user , 
a specific location designated by the user , a location desig 
nated by computer network 136 with respect to the user or 
any combination of the foregoing . The specific location can 
optionally be a specified or precise location , for example at 
the second location , where the article should be delivered . In 
one possible step , the specified or precise delivery location 
can optionally include a three - dimensional delivery location , 
for example including three - dimensional coordinates or 
other three - dimensional information of the precise delivery 
location . Such three - dimensional coordinates or other infor 
mation can optionally include coordinates in three orthogo 
nal axes , for example orthogonal X , Y and Z axes . 
[ 0132 ] In one possible step , computer network 136 pro 
vides a three - dimensional virtual model of the second loca 
tion to the user . Such three - dimensional virtual model can 
optionally include three - dimensional coordinates for all 
locations or areas thereon . The three - dimensional virtual 
model can have been previously created , and stored in 
network 136 , or created from information provided by the 
user , for example with a deliver computing device 141 , 
deliveree computing device 142 or other computing device . 
The three - dimensional virtual model can optionally be dis 
played on display 148 of the device 141 , 142 and the user can 
indicate thereon a precise three - dimensional location , for 
example for delivery or pick up . In one possible step , the 
user can indicate the precise three - dimensional location by 
creating an indicator on the displayed three - dimensional 
virtual model at the precise location . The indicator identi 
fying the precise three - dimensional delivery location on the 
three - dimensional virtual model can be created in any suit 
able manner , for example by the user touching the display 
148 of the device 141 , 142 . For example , in one possible 
step , the three - dimensional virtual model can optionally be 
displayed on electronic screen or display 148 and the user 
can touch the screen 148 so as to indicate the precise 
location on the three - dimensional virtual model , which can 
optionally be saved by computer network 136 . The user ' s 
indication on the three - dimensional virtual model can 
optionally be translated by computer network 136 into 
three - dimensional coordinates or other information indica 
tive of the precise three - dimensional location , for example 
the precise three - dimensional second location for delivery . 
[ 0133 ] In one possible step , the request can optionally 
include a photograph or other image , for example image 
367 , of the first or second location with an indicator , for 
example indicator 368 , on the image identifying a precise 
two - dimensional delivery location for the article ( see FIG . 
31 ) . The two - dimensional pickup or delivery location from 
such image can optionally be utilized by computer network 
136 to derive three - dimensional coordinates or information 
indicative of the three - dimensional delivery location . The 
image can optionally include terrain 366 of the second 
location , for example land 369 , structures 370 on the land or 
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both . The image can be of any suitable type , including one 
or more photographs or video stored by the user , for example 
in device 141 , 142 , or contemporaneously taken by the user , 
for example using device 141 , 142 . The indicator identifying 
the precise two - dimensional delivery location on the image 
can be created in any suitable manner , for example by the 
user touching the image while visible on display 148 of the 
device 141 , 142 ( see FIG . 30 ) . For example , in one possible 
step , photograph 367 can optionally be displayed on elec 
tronic screen or display 148 and the user can touch the 
screen 148 , as shown in FIG . 30 , so as to indicate the precise 
location on the two - dimensional photograph , shown by 
indicator 368 in FIG . 31 , which can optionally be saved by 
computer network 136 . It is appreciated that the indicator 
368 can optionally be created on the image in any other 
suitable manner , for example by a computer mouse . 
[ 0134 ] In one possible step , the two - dimensional delivery 
information from the image can optionally be mapped by 
computer network 136 to a three - dimensional virtual model 
of a first , second or other location , for example stored in 
computer network 136 or created by the computer network . 
The network 136 can optionally be programmed to register 
the two - dimensional indicator on the image to a precise 
location on the three - dimensional virtual model to obtain a 
three - dimensional pickup or delivery location . For example , 
computer network 136 can register the two - dimensional 
image of the location with the three - dimensional virtual 
model of the location so that at least some of the areas of the 
two - dimensional image , including for example the area or 
precise two - dimensional location identified by indicator 
368 , can optionally be represented on the three - dimensional 
virtual model with three - dimensional coordinates or other 
information . Such three - dimensional coordinates or other 
commission can optionally include coordinates in three 
orthogonal axes , for example orthogonal X , Y . and Z axes . 
In any embodiment , the entire two - dimensional image can 
optionally be registered to the three - dimensional virtual 
model so that three - dimensional coordinates or other infor 
mation can optionally be obtained from the three - dimen 
sional virtual model for all locations on the two - dimensional 
image . 
[ 0135 ] In one possible step , the user provides a plurality of 
images , for example a plurality of photographs , of a first , 
second or other location , either with the request or other 
wise , for use by computer network 136 in the creation of the 
three - dimensional virtual model . The plurality of images , 
which can optionally include video , can optionally be taken 
with the deliveror computing device 141 , the deliveree 
computing device 142 or any other electronic device , either 
contemporaneously with or prior to submitting the images . 
In one possible step , the user scans terrain 366 viewable by 
the user with a sensor of the device 141 , 142 , such as a 
camera of the device , to produce the plurality of images , 
which can optionally include video . The terrain can include 
land , structures on the land or both . Such plurality of images 
can optionally be contemporaneously displayed on display 
148 of the device or stored in the device 141 , 142 for later 
viewing on display 148 . The plurality of images can option 
ally be used by computer network 136 in the creation of the 
three - dimensional virtual model of a first , second or other 
location . 
[ 0136 ] In one possible step , the user provides a plurality of 
depth sensor signals of the first , second or other location , 
either with a request or otherwise , for use by computer 

network 136 in the creation of the three - dimensional virtual 
model . The plurality of depth sensor signals can optionally 
be provided from one or more depth sensors included with 
the deliveror computing device 141 , the deliveree comput 
ing device 142 or another device . For example , the device 
can optionally be pointed at the second location and scanned 
by the depth sensor of the device for providing the plurality 
of depth sensor signals . The plurality of depth sensor signals 
can optionally be used by computer network 136 in the 
creation of the three - dimensional virtual model of the first , 
second or other location . 
[ 0137 ] In one possible step , the request of the user can 
optionally include three - dimensional orientation informa 
tion associated with the two - dimensional image 367 . Such 
orientation information can optionally be utilized by com 
puter network 136 in registering the image with the two 
dimensional pickup , delivery or other information with the 
three - dimensional virtual model of the first , second or other 
location when deriving the three - dimensional pickup , deliv 
ery or other location . 
10138 ] The user ' s request to purchase a product can 
optionally be directed by computer network 136 to a single 
vendor of the product or to a plurality of vendors of the 
product . In any embodiment , the user ' s location can option 
ally be included in the request . The user ' s location can be 
provided in any suitable manner , for example by being 
inputted by the user . In any embodiment , the user ' s location 
can optionally be calculated or determined by computer 
network 136 , for example by using a location sensor of any 
suitable type provided in deliveree computing device 142 . 
The request can optionally be directed to any plurality of 
vendors of the product , including a plurality of vendors 
located within a predetermined or calculated distance of the 
user ' s location . Such predetermined distance can optionally 
be preprogrammed into computer network 136 , or deter 
mined as a function of a plurality of variables , for example 
measured at the time of the request , and analyzed by the 
computer network 136 in accordance with a predetermined 
algorithm or otherwise . 
[ 0139 ] The plurality of vendors can bid on the product , for 
example by providing a reply or response to the user , who 
can be referred to as a buyer , through computer network 136 . 
In any embodiment , the response of each vendor can option 
ally include a price quote from the vendor . In any embodi 
ment , computer network 136 can optionally be programmed 
to deliver the lowest price quote from the plurality of 
vendors to the user . 
[ 0140 ] In any embodiment , the response of each vendor 
can optionally include an indicator of the distance of the 
vendor from the location of the user . The indicator of 
distance can optionally include the location of the vendor , 
the distance of the vendor from the user ' s location or both . 
The location of the vendor can optionally include a location 
associated with the product of the vendor . The location of the 
vendor can be provided in any suitable manner , for example 
by being inputted by the vendor . In any embodiment , the 
vendor ' s location can optionally be calculated or determined 
by computer network 136 , for example by using a location 
sensor of any suitable type provided in deliveror computing 
device 141 or elsewhere . 
( 0141 ] In any embodiment , the response from each vendor 
can optionally include one or more additional items of 
information with respect to the vendor or the product of the 
vendor , which items of information can be referred to as 
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product purchase factors or features associated with the 
vendor . The product purchase factors or features can be of 
any suitable type and can optionally include the price quote 
for the product from the vendor , the indicator of the distance 
of the vendor from the location of the user , the location of 
the vendor , the distance of the vendor from the user ' s 
location , the speed or quickness of the vendor in responding , 
a confirmation from the vendor that the product is in stock , 
an estimate of travel time between the product of the vendor 
and the user , an estimate of the delivery time of the product 
to the user , a consumer rating of the vendor , a rating of the 
vendor from previous users or buyers , the name of the 
vendor , the brand of the product , the time to pick up the 
product of the vendor by at least one of the robots 114 of 
system 113 or any combination of the foregoing . A condition 
of such confirmation from the vendor that the product is in 
stock can optionally include the vendor checking its com 
puter records to confirm that the product is in stock , visually 
observing the product in its store or warehouse to confirm 
that the product is in stock or both and providing its results 
or confirmation to the computer network 136 . 
[ 0142 ] In any embodiment , the computer network 136 can 
optionally be programmed to deliver the lowest price quote 
for a product in stock , as determined above or otherwise , to 
the user . In any embodiment , the computer network 136 
delivers all price quotes and related information , including 
whether or not the product is in stock , to the user . 
[ 0143 ] In any embodiment , the user can then select which 
vendor to purchase the product from in response to receiving 
one or more responses including the price quotes . For 
example , computer network 136 can permit the user to select 
one of the plurality of vendors as a function of at least one 
of the product purchase factors . The computer network 136 
can optionally be programmed to permit the user to select 
one of the plurality of vendors as a function of any number 
of the product purchase factors . The computer network 136 
can permit the user to select one of the plurality of vendors 
as a function of at least any two of the product purchase 
factors , at least any three of the product purchase factors , at 
least any four of the product purchase factors or at least any 
five of the product purchase factors . The computer network 
136 can optionally be programmed to permit the user to 
select one of the plurality of vendors as a function of the 
price of the product and at least one of the other product 
purchase factors with respect to each of the plurality of 
vendors . The computer network 136 can permit the user to 
select one of the plurality of vendors as a function of the 
price of the product and at least any two of the other product 
purchase factors , the price of the product and at least any 
three of the other product purchase factors , the price of the 
product and at least any four of the other product purchase 
factors or the price of the product and at least any five of the 
other product purchase factors . 
[ 0144 ] In any embodiment , the computer network 136 
analyzes all the responses from the plurality of vendors , in 
accordance with a predetermined algorithm or otherwise , 
and provides the user with a recommended product to 
purchase . 
10145 ] In any embodiment , the computer network 136 
evaluates each response of a vendor against a plurality of 
features of each of the plurality of vendors . The features can 
be of any suitable type , for example any combination or 
number of the features disclosed herein . The computer 
network can select a response as a function of such of 

evaluating step , recommend a response as a function of such 
evaluating step , permit the user or buyer to select a response 
from one of the plurality of vendors as a function of such 
evaluating step or any combination the foregoing . The 
evaluation step or method can be of any suitable type and 
can optionally be programmed into computer network 136 . 
In any embodiment , the evaluation step or method can 
optionally include a ranking regression method of any 
suitable type . For example , the evaluation method can 
optionally include using a ranking regression method to 
provide an aggregate value for each of the respective ven 
dors . The computer network 136 can select or recommend a 
response from one of the plurality of vendors as a function 
of the aggregate value for each of the plurality of vendors . 
For example , the vendor with the highest aggregate value 
can optionally be selected or recommended , or the vendor 
with the lowest aggregate value can optionally be selected or 
recommended by computer network 136 . 
10146 ] In one optional ranking regression method , the 
computer network 136 assigns a numerical value to each of 
the plurality of features of a vendor and determines an 
aggregate value for each vendor as a function of the numeri 
cal value of each of the features of the respective vendor . 
The numerical can be of any suitable type , including a 
cost - based value . In any embodiment , the aggregate value 
for each vendor can optionally be the sum of the numerical 
values of each of the plurality of features of the vendor . 
[ 0147 ] In one optional ranking regression method , the 
computer network 136 utilizes a neural network in evaluat 
ing the responses of the vendors . In one such method , the 
computer network trains a neural network with a set of 
example vendors to provide a trained neural network and 
assigns a numerical value to each of the plurality of features 
for each of the plurality of vendors . The aggregate value for 
each vendor can optionally be computed by network 136 
applying the trained neural network to the plurality of 
features for each of the vendors . 
( 0148 ] In one optional ranking regression method , the 
computer network 136 utilizes a kernel method in evaluating 
the responses of the vendors . In one such method , the 
computer network trains a kernel method with a set of 
example vendors to provide a plurality of support vectors 
and a weight for each of the plurality of support vectors and 
assigns a numerical value to each of the plurality features for 
each of the plurality of vendors . The aggregate value for 
each vendor can optionally be computed by network 136 
applying the plurality of support vectors and the weights to 
the plurality of features for each of the vendors . 
[ 0149 ] In one optional ranking regression method , the 
computer network 136 utilizes a decision tree in evaluating 
the responses of the vendors . In one such method , the 
computer network trains a decision tree with a set of 
example vendors to provide a trained decision tree and 
assigns a numerical value to each of the plurality of features 
for each of the plurality of vendors . The aggregate value for 
each vendor can optionally be computed by network 136 
applying the trained decision tree to the plurality of features 
for each of the vendors . 
10150 ] . The computer network 136 can permit the user or 
buyer to select one of the responses of the plurality of 
vendors , for example based upon a recommendation of the 
network , or the computer network can select one of the 
responses of the plurality of vendors autonomously , for 
example without input from the user or buyer . The computer 
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network 136 can permit the user or buyer to accept the 
selected response , or the computer network can accept the 
selected response autonomously . The acceptance can option 
ally include purchasing the article or product from the 
selected vendor . The acceptance of the request can option 
ally include charging the user or buyer for the article , 
charging the user or buyer for the delivery of the article or 
both . The foregoing method of selecting a response from one 
of a plurality of vendors can optionally be utilized indepen 
dently of system 113 and the other methods and components 
of system 113 . 
[ 0151 ] In any embodiment , a price quote of a vendor can 
optionally be increased , decreased or otherwise altered or 
changed by the computer network 136 in accordance with 
real - time demand for the product . For example , if real - time 
to demand for a product is high , determined by the computer 
network in accordance with a predetermined algorithm or 
otherwise , each of the price quotes can optionally be 
increased before delivery to the user . The amount of the 
increase can optionally be divided between the vendor and 
operator of system 113 in any predetermined manner , for 
example all of such increase being directed to the vendor , a 
portion of such interest being directed to the vendor and a 
portion to the operator of system 113 or all of such increase 
being directed to the operator of system 113 . 
[ 0152 ] Once one or more articles 121 are ready for deliv 
ery to a user or buyer in accordance with a request from the 
user , with or part of a purchase of the article or otherwise , 
a robot 114 can be directed by computer network 136 to 
travel to the first location and pick up the one or more 
articles 121 at the first location . The first location can 
optionally be at the physical location of the deliveror , nearby 
the physical location of the deliveror , at a location associated 
with the deliveror , at a location in the computer network 136 
associated with the deliveror , at a designation designated by 
computer network 136 with respect to the deliveror or at 
another location provided by the deliveror . In any embodi 
ment , the first location can optionally be associated with a 
vendor from which the user purchased a product . In such 
embodiments , the first location can optionally include a 
selected one of a plurality of vendors , the location of a 
selected or other vendor , the location of the article or product 
of a selected or other vendor , any other suitable location or 
any combination of the foregoing . The robot , for example 
robot 114 , can optionally be one of a plurality of robots , for 
example one of a plurality of robots that is in the vicinity of 
the first location . The robot can optionally be one of the 
robots in a fleet or sub fleet of robots in system 113 . 
[ 0153 ] Any suitable method can be provided for computer 
network 136 to select , or recommend to the user , which of 
a plurality of robots , for example robots 114 , should be 
directed to pickup , deliver or both the article or product . The 
selecting or recommending method can optionally be pro 
grammed into computer network 136 . In one such suitable 
method , the selecting or recommending step can optionally 
include the computer network 136 evaluating a plurality of 
the robots against a plurality features of the plurality of 
robots . The features can be of any suitable type and include 
any combination or number of features . For example , the 
features can optionally include the distance of each robot 
from the product of the vendor , the load capacity of each 
robot , the remaining battery life of each robot , the estimated 
travel time of each robot to the product of the vendor , the 
estimated travel time of each robot to the first location , any 

combination the foregoing or all of the foregoing . The 
computer network can select a robot as a function of such 
evaluating step , recommend a robot as a function of such 
evaluating step , permit the user or buyer to select a robot as 
a function of such evaluating step or any combination the 
foregoing . 
[ 0154 ] In any embodiment , the evaluation step or method 
can optionally include a ranking regression method of any 
suitable type . For example , the evaluation method can 
optionally include using a ranking regression method to 
provide an aggregate value for each of the respective robots . 
The computer network 136 can select or recommend a robot 
from one of the plurality of robots as a function of the 
aggregate value for each of the plurality of robots . For 
example , the robot with the highest aggregate value can 
optionally be selected or recommended , or the robot with the 
lowest aggregate value can optionally be selected or recom 
mended by computer network 136 . 
10155 ] In one optional ranking regression method , the 
computer network 136 assigns a numerical value to each of 
the plurality of features of a robot and determines an 
aggregate value for each robot as a function of the numerical 
value of each of the features of the respective robot . The 
numerical can be of any suitable type , including a cost - based 
value . In any embodiment , the aggregate value for each 
robot can optionally be the sum of the numerical values of 
each of the plurality of features of the robot . 
[ 0156 ] In one optional ranking regression method , the 
computer network 136 utilizes a neural network in evaluat 
ing each of the plurality of robots . In one such method , the 
computer network trains a neural network with a set of 
example robots to provide a trained neural network and 
assigns a numerical value to each of the plurality of features 
for each of the plurality of robots . The aggregate value for 
each robot can optionally be computed by network 136 
applying the trained neural network to the plurality of 
features for each of the robots . 
[ 0157 ] In one optional ranking regression method , the 
computer network 136 utilizes a kernel method in evaluating 
each of the plurality of robots . In one such method , the 
computer network trains a kernel method with a set of 
example robots to provide a plurality of support vectors and 
a weight for each of the plurality of support vectors and 
assigns a numerical value to each of the plurality features for 
each of the plurality of robots . The aggregate value for each 
robot can optionally be computed by network 136 applying 
the plurality of support vectors and the weights to the 
plurality of features for each of the robots . 
[ 0158 ] In one optional ranking regression method , the 
computer network 136 utilizes a decision tree in evaluating 
each of the plurality of robots . In one such method , the 
computer network trains a decision tree with a set of 
example robots to provide a trained decision tree and assigns 
a numerical value to each of the plurality of features for each 
of the plurality of robots . The aggregate value for each robot 
can optionally be computed by network 136 applying the 
trained decision tree to the plurality of features for each of 
the robots . 
[ 0159 ] The computer network 136 can permit the user or 
buyer to select one of the plurality of robots , for example 
based upon a recommendation of the network , or the com 
puter network can select one of the plurality of robots 
autonomously , for example without input form the user or 
buyer . The foregoing method of selecting one of a plurality 
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container 361 . Robot 114 , for example one end 176 , 177 of 
the robot , can push transportation container 361 over the 
ground to a position up against a stationary object 371 , for 
example an immovable object such as a curb , wall , post or 
door . In one possible step , the deliveror places the transpor 
tation container 361 against a stationary object 371 . Attach 
ment assembly 249 of the robot , including first and second 
translational adjustment mechanisms 252 , 253 and first and 
second pivot assemblies 261 , 262 , can optionally be used to 
lower chassis 187 towards or onto the ground , for example 
as illustrated in FIG . 32 , and if desired tilt the chassis 187 so 
that one end 282 , 283 of the base 281 of the chassis is closer 
to the ground than the other end , for example first end 282 
of base 281 as shown in FIG . 32 . 

of robots can optionally be utilized independently of system 
113 and the other methods and components of the system 
113 . 

[ 0160 ] The robot 114 can travel to the first location from 
a facility associated with the system , after a previous deliv 
ery , en route to another delivery or otherwise . The route 
traveled by robot 114 to the first location can optionally 
include any portion of transportation network 101 . Such 
travel by robot 114 , including any portion thereof , can be 
accomplished without human assistance , with human assis 
tance , semi - autonomously or autonomously . 
[ 0161 ] Once at the first location , the robot 114 can pick up 
the one or more articles 121 . Such pick up can include 
human delivery or placement of the article into the at least 
one container 186 of the robot or pickup of the article by the 
robot 114 without human assistance . The one or more 
articles 121 can be transported directly by system 113 or 
placed in a transportation container , such as a transportation 
container 361 , which can be transported by system 113 . In 
one possible step , a transportation container 361 , for 
example an open container of a standardized size and shape , 
is received by deliveror for use in delivering the one or more 
articles 121 . Such one or more articles can optionally be 
placed in the transportation container 361 by the deliveror 
for pickup by a robot 114 of system 113 . For simplicity , the 
methods herein shall discuss transport of one or more 
articles 121 within a transportation container 361 , it being 
understood that such methods apply equally to transport of 
one or more articles 121 directly , that is not in a transpor 
tation container 361 . 
10162 ) Computer network 136 can cause or direct robot 
114 to pick up the transportation container 361 at the first 
location . The computer network 136 can cause or direct 
robot 114 to move or place the transportation container 361 
inside the robot at the first location . In any method of the 
invention , the pickup of the article by robot 114 can option 
ally include picking up the transportation container 361 
containing the article 121 , from a support surface such as the 
ground upon which the transportation container 361 has 
been left for pickup ( see FIGS . 32 and 33 ) . Such actions by 
robot 114 , including any part thereof , can be accomplished 
without human assistance , with human assistance , semi 
autonomously or autonomously . Such actions can optionally 
include the use of computer vision by robot 114 . In any 
embodiment , the transport mechanism of the at least one 
container 186 , for example transport mechanism 329 of one 
of containers 115 of the at least one container 186 , can 
optionally be used in this regard . In any embodiment , one of 
the lower containers 115 of the robot 114 , for example one 
of containers 115 sitting directly on base 281 of the chassis 
187 , can optionally be utilized for receiving the transporta 
tion container 361 . 
[ 0163 ] In one possible step of such method , the container 
115 can optionally be positioned by robot 114 so that front 
end 306 of one of the containers 115 of robot 114 is nearby 
or on the ground in the vicinity of the transportation con 
tainer 361 containing the article 121 . For example , first and 
second wheel assemblies 181 , 182 , including pivot assem 
blies 217 , 227 thereof , can optionally be used to maneuver 
robot 114 so that the front end 306 of the container 115 is 
adjacent one side of the transportation container 361 , such as 
one side wall 362 of the transportation container 361 . In one 
possible step , the opening 317 of the container 115 can 
optionally be aligned or registered with the transportation 

0164 ] In one possible step of such method , such lowered 
or tilted chassis 187 , or both , can facilitate robot 114 pushing 
or urging transportation container 361 up against such the 
stationary object 371 . Once door 321 of the appropriate 
transport container 115 of robot 114 is opened , for example 
by door opening mechanism 341 , the front of the transport 
mechanism 329 of the container 115 can optionally be 
pushed against transportation container 361 so as to engage 
the transportation container and urge or push it against 
object 371 . In any embodiment , a portion of the transpor 
tation container 361 extends inside the transport container 
115 , for example into interior 316 of the transport container , 
so as to contact transport mechanism 329 , for example the 
front end of belt 336 . The robot 114 can urge the forward or 
front end of belt 336 of the transport mechanism 329 of the 
container 115 against the transportation container 361 and 
activate motor 337 of the transport mechanism to rotate the 
forward end of the belt 336 upwardly so as to lift the 
engaged end 362 or other surface of the transportation 
container 361 upwardly onto the belt 336 . Transport mecha 
nism 329 can then be utilized to move the transportation 
container 361 into the interior of the robot , for example into 
the interior 316 of the transport container 115 . The robot 114 
can optionally be moved forwardly during this process to 
facilitate the transportation container 361 being lifted onto 
the top surface of the belt 336 , moved into container 115 or 
both . The pickup or loading process can optionally be 
controlled by computer network 136 , including robot com 
puter 156 , which can utilize input from one or more of 
sensors 162 and weight sensor 356 . The structure or com 
ponents of the robot for picking up an article 121 or 
transportation container 361 can be of any suitable type and 
referred to as a pickup assembly , mechanism or apparatus . 
For example , such pickup assembly , mechanism or appara 
tus can optionally include attachment assembly 249 , trans 
lational adjustment mechanisms 252 , 253 , pivot assemblies 
261 , 262 , transport mechanism 329 or any combination of 
the foregoing . 
[ 0165 ] Upon receipt of the transportation container 361 , 
and the one or more articles 121 therein , door 321 of the 
container 115 can optionally be closed and robot 114 
directed by computer network 136 to the second location . In 
one possible step of the method , signals received by com 
puter network 136 from weight sensors 356 in the transport 
container 115 can optionally be utilized to determine 
whether the weight of the article 121 received by the 
container 115 conforms with the article designated for 
delivery by robot 114 . In one possible step of the method , 
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computer network 136 can record the receipt by transport 
container 115 of article 121 or transportation container 361 
containing the article 121 . 
10166 ] . In any method of the invention , the pickup of the 
transportation container 361 by robot 114 can optionally 
include causing or directing the robot to pick up or retrieve 
the transportation container 361 from a pickup container 
116 , which can optionally be a stationary container into 
which the transportation container 361 has been left for 
pickup . In such methods , the pickup location can be referred 
to as being inside the pickup container 116 . The transpor 
tation container 361 , with the one or more articles 121 
therein , is placed in the pickup container 116 . In any 
embodiment or possible step where a human , which for 
example can optionally be the deliveror or an agent of the 
deliveror , is authorized or directed to place the transporta 
tion container in the pickup container 116 , the computer 
network 136 can provide the human with an identifier of the 
pickup container 116 , the location of the pickup container 
116 and a code or key to access or unlock the pickup 
container so as to permit the article to be placed in the 
container 116 . The code or key can be static or dynamic . In 
any embodiment , the human communicates with the com 
puter network 136 after arriving at the pickup container 116 
to unlock the container , for example to unlock door latch 349 
of the container 115 . In any embodiment , a physical key can 
optionally be utilized by the human to gain entry to the 
pickup container 116 . The human can then manually open 
door 321 of the container 116 in any suitable manner or 
utilizing any suitable door opening apparatus , for example 
by utilizing latch 343 ' to disengage the door from cable 
portion 362a and thus permit the door to be manually opened 
by the human . In any embodiment , the human can activate 
transport mechanism 329 of the container 116 to facilitate 
placement of the transportation container 361 within the 
pickup container 116 . After the container 116 receives the 
transportation container 361 , the human can manually close 
door 321 of the container and reengage latch 343 ' with cable 
portion 362a . In any embodiment , the closing of the door 
321 can serve to automatically engage latch 343 ' with cable 
362 , activate door latch 349 or both so that the container 116 
is then locked and tamperproof . 
[ 0167 ] Such pickup by robot 114 of the transportation 
container 361 from pickup container 116 , including any step 
or part thereof , can be accomplished without human assis 
tance , with human assistance , semi - autonomously or 
autonomously . In one possible step of such method , the 
desired container of robot 114 , for example one of transport 
containers 115 , can optionally be positioned by robot 114 so 
that front end 306 of the transport container 115 is nearby the 
front end 306 of the pickup container 116 ( see FIG . 34 ) . For 
example , first and second wheel assemblies 181 , 182 , 
including pivot assemblies 217 , 227 thereof , can optionally 
be used to maneuver robot 114 so that the front end 306 of 
the transport container 115 is nearby the front end 306 of the 
pickup container 116 . 
[ 0168 ] In one possible step , the robot 114 aligns or reg 
isters the opening 317 of the transport container 115 with the 
opening 317 of the pickup container 116 , for example using 
computer vision . In one possible step , the robot aligns or 
registers the transport mechanism 329 of the transport 
container 115 , which can optionally be a conveyor system , 
with the transport mechanism 329 of the pickup container 
116 , which can optionally be a conveyor system . The 

transport mechanism of the pickup container 116 can be 
referred to as a pickup transport mechanism , a delivery 
transport mechanism , any of the other terms herein identi 
fied with respect thereto or any combination of the forego 
ing . In one possible step , the alignment of the two transport 
mechanisms 329 , which can each be a conveyor system , can 
result in the top surface of the respective conveyor belts 336 
of the containers being substantially parallel to each other 
for permitting transportation containers moved off of or 
delivered by the belt 336 of the pickup container 116 to be 
picked up by or received by the belt 336 of the transport 
container 115 . In any embodiment , the front of the conveyor 
belts 336 of the two containers can optionally be relatively 
close to each other so as to facilitate or permit a transpor 
tation container 361 moving off one conveyor belt to be 
picked up by the opposing conveyor belt . In any embodi 
ment , the conveyor belts of the two containers 115 can 
optionally be substantially horizontally aligned with each 
other so as to facilitate a transfer of a transportation con 
tainer 361 between the two conveyor belts . 
[ 0169 ] The robot 114 can optionally include an orientation 
assembly or mechanism which permits such alignment or 
registration . The transport container 115 can optionally be 
translated , pivoted , tilted , rotated or any combination of the 
foregoing by the robot 114 , for example by the orientation 
assembly or mechanism of the robot , as part of such align 
ment or registration process . For example , the computer 
network 136 can cause robot 114 to translate transport 
container 115 in at least one of a vertical direction and a 
sideways direction and to pivot the transport container 115 
about at least one axis so as to align the transport container 
115 with the pickup container 116 or any other container or 
receiver of contents of the transport container 115 . Such 
orientation assembly or mechanism can optionally include 
the three orthogonal axes adjustment mechanism hereof , the 
three orthogonal axes pivot or rotation mechanism hereof , or 
both . For example , one or more wheels of the robot 114 , for 
example wheels 206 , 207 and 208 of each bogie 201 , can 
optionally be utilized to move the transport container 115 
forwardly or rearwardly with respect to the pickup container 
116 , front wheels 206 and rear wheels 207 , as pivoted 90° by 
respective pivot assemblies 217 , 227 , can optionally be 
utilized to move the transport container 115 sideways with 
respect to the pickup container , translational mechanisms 
252 , 253 can optionally be utilized to move the transport 
container 115 upwardly or downwardly with respect to the 
pickup container 116 or any combination of the foregoing 
can occur . As a further example , one or more of the wheels 
of the robot 114 , for example front wheels 206 and rear rules 
207 , can optionally be pivoted 45° by respective pivot 
assemblies 217 , 227 to thereafter pivot or rotate transport 
container 115 about axis 183 with respect to pick up con 
tainer 116 , first and second pivot assemblies 261 , 262 can 
optionally be utilized to pivot or rotate transport container 
115 about axis 202 with respect to pickup container 116 , first 
and second translational adjustment mechanisms 252 , 253 
can optionally be utilized to pivot or rotate the transport 
container 115 about axis 250 with respect to the pickup 
container or any combination of the foregoing can occur . 
[ 0170 ] In one possible step of such method , the position 
ing of the transport container 115 with respect to the pickup 
container 116 can optionally be controlled by computer 
network 136 , including robot computer 156 , which can 
utilize input from one or more of sensors 162 . In any 
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embodiment , one or both of cameras 293 , 294 on the 
approaching end 176 or 177 of robot 114 can optionally be 
utilized by computer network 136 to visualize front end 306 
of the pickup container 116 and to compare the input sensor 
signals received from the cameras 293 , 294 with stored 
images or other data with respect to the pickup container and 
utilize algorithms stored in the computer network 136 to 
move the front end 306 of transport container 115 into 
registration with the front end 306 of the pickup container 
116 so that the openings 317 of the two containers can 
optionally be aligned or registered with each other . In any 
embodiment , sensor input signals from radar or other dis 
tance sensors of robot 114 and from IMU sensor 296 can 
optionally be utilized by the computer network 136 in such 
registration and alignment step . 
[ 0171 ] Upon registration of the opening 317 of the trans 
port container 115 with the opening 317 of the pickup 
container 116 , in any embodiment or possible step the face 
352 of the transport container 115 engages the face 352 of 
the pickup container 116 , permitting joining devices 351 to 
engage and secure the transport container 115 and the pickup 
container 116 together . Power can optionally be transferred 
from robot 114 to the pickup container 116 , for example by 
engagement of the electrical connectors 353 on the transport 
container 115 with the respective electrical connectors 53 on 
the pickup container 116 , so as to energize some or all of 
components 298 of the pickup container 116 . For example , 
transceiver 171 , computer 357 , door opening mechanism 
341 , door latch 349 , and transport mechanism 329 of the 
pickup container 116 , or any combination thereof , can 
optionally be so energized by the robot . Computer network 
136 and robot computer 156 can wirelessly communicate 
with container computer 327 , for example by means of the 
robot transceiver 163 and container receiver 171 . In any 
embodiment , communications connector 358 of the contain 
ers 115 , 116 can optionally be utilized to provide hardwired 
communications between the containers . The computer net 
work 136 can communicate with the pickup container 116 
confirm the identity or address of the pickup container 116 , 
to provide a suitable key or code to the pickup container for 
authorizing access to the pickup container , to provide direc 
tion to the pickup container or any combination of the 
foregoing . The key or code can be static or dynamic . In one 
possible step of the method , signals received by computer 
network 136 , for example through robot computer 156 and 
container computer 357 , from weight sensors 356 in the 
pickup container 116 can optionally be utilized to determine 
whether the weight of the article 121 therein conforms with 
the article designated for delivery . 
[ 0172 ] In one possible step , the transportation container 
361 and the one or more articles therein can then be 
transferred or moved in any suitable manner , for example by 
the transport mechanisms 329 of the containers 116 , 115 , 
from the pickup container 116 to the robot 114 , for example 
to the transport container 115 of the robot . In one possible 
step , when one or both of the containers 116 , 115 are 
closeable containers , the computer network 136 can open 
one or both of the containers . For example , computer 
network 136 can cause or direct the door opening mecha 
nisms 341 of both containers 115 , 116 to open the respective 
doors 321 of the containers so as to permit communication 
between the interiors 316 of the containers . Computer net 
work 136 can further cause or direct the transport mecha 
nisms 329 of both containers to be activated so as to move 

or transfer transportation container 361 from the interior of 
pickup container 116 to the interior of transport container 
115 on robot 114 ( see FIG . 34 ) . For example , the computer 
network 136 can cause one or more articles of transportation 
containers to be retrieved from the pickup container 116 and 
placed in the transport container 115 . More broadly , the 
computer network 136 can cause a first container to move an 
article or transportation container out of the first container , 
a second container to move an article or transportation 
container into the second container or both . The pickup 
container 116 can deliver one or more articles or transpor 
tation containers to the transport container 115 . For example , 
transport mechanism 329 of the pickup container 116 can 
serve to move the transportation container 361 out of the 
container 116 for delivery to the transport container 115 , 
such as until the transportation container 361 touches and 
engages the transport mechanism 329 of the transport con 
tainer 115 . The transport mechanism 329 of container 115 
can thereafter move the transportation container 361 into the 
interior 316 of the transport container 115 . Such transfer , 
from the conveyor system of pickup container 116 to the 
conveyor system of transport container 115 , or more broadly 
from one container to another container or from one con 
veyor system to another conveyor system , can be referred to 
as a conveyor system transfer . Once the transportation 
container 361 has been fully received by transport container 
115 , the computer network 136 can cause or direct the doors 
321 of both containers 115 , 116 to close and move robot 114 
away from pickup container 116 . In one possible step of the 
method , signals received by computer network 136 from 
weight sensors 356 in the transport container 115 can 
optionally be utilized to determine whether the weight of the 
article therein conforms with the article designated for 
delivery by robot 114 . In one possible step of the method , 
computer network 136 can record the receipt by transport 
container 115 of transportation container 361 containing the 
article 121 . Any or all actions , directions , commands or 
instructions of the computer network 136 to the pickup 
container 116 can optionally be through robot 114 , for 
example robot computer 156 . 
[ 0173 ] In a further step of the method of the invention , 
robot 114 can be navigated by computer network 136 , 
including robot computer 156 , over transportation network 
101 from the first location to the second location , for 
example to deliver one or more articles 121 or transportation 
containers 361 to the second location . Such travel by robot 
114 , including any portion thereof , can be accomplished 
without human assistance , with human assistance , semi 
autonomously or autonomously . The navigating step can 
optionally include the computer network 136 accessing a 
virtual map to chart a course over the transportation network 
101 from the first location to the second location . The route 
of robot 114 over transportation network 101 can optionally 
be determined initially by computer network 136 , for 
example by considering factors such as traffic and weather , 
and can optionally include travel over roads , bike paths and 
sidewalks for example . The route of robot 114 can optionally 
be changed , for example as a result of input received by the 
computer network 136 from any of sensors 162 . One 
example of a route travel by robot 114 between a first 
location and a second location is illustrated in FIG . 1 . The 
first location can optionally be in the vicinity of a deliveror 
118 , for example a pickup container 116 associated with the 
deliveror 118 . Robot 114 is shown traveling on a route that 
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includes an alley 106 , a sidewalk 104 , a crosswalk 107 , a 
bike path 103 and a further crosswalk 107 , sidewalk 104 and 
bike path 103 before reaching deliveree 119 , for example a 
recipient container 117 associated with the deliveree 119 . 
Such navigation can optionally include the use of computer 
vision . 
[ 0174 ] In any embodiment or possible step , the input 
signals from any or all of sensors 162 can optionally be used 
for relaying real - time information with respect to such 
navigation and the possible or contemplated routes of robot 
114 to computer network 136 for analysis . In any embodi 
ment , the input signals from any or all of sensors 162 can 
optionally be used for observing the terrain encountered by 
robot 114 , which can optionally be used by the computer 
network 136 to prepare or update maps of the terrain , 
including changes in transient , dynamic or other objects , 
newly traveled routes , newly encountered buildings or struc 
tures and other information that may be useful in navigating 
other robots between locations . At least some such maps can 
be two - dimensional or three - dimensional , and in each case 
can optionally be updated on a real - time basis by the robots 
114 of system 113 . 
[ 0175 ] The delivery by robot 114 of the transportation 
container 361 at the second location can be performed in any 
suitable manner . In any method of the invention , the article 
121 can optionally be retrieved from the robot 114 by a 
human at the second location . The human can remove the 
one or more articles from the transportation container 361 , 
and leave the transportation container 361 in robot or retain 
the transportation container 361 for future use with system 
113 . Computer network 136 can cause or direct the robot to 
deliver the transportation container 361 at the second loca 
tion , for example free of human assistance . In any method of 
the invention , the delivery of the transportation container 
361 by the robot 114 can optionally include delivery of the 
transportation container 361 to a recipient container 117 at 
the second location . In such methods , the recipient or 
delivery location can be referred to as being inside the 
recipient container 117 . Such delivery by robot 114 of the 
transportation container 361 to the recipient container 117 , 
including any step or part thereof , can be accomplished 
without human assistance , with human assistance , semi 
autonomously or autonomously . The opening 317 of the 
transport container 115 of the robot 114 can optionally be 
registered or aligned with the opening 317 of the recipient 
container 117 , for example in a manner similar to that 
discussed above with respect to the pickup of an article by 
robot 114 from a pickup container 116 ( see FIGS . 34 - 35 , 39 
and 41 ) . Such aligning or registering can optionally be 
accomplished with the assistance of computer vision . In any 
method of the invention , the desired container of robot 114 , 
for example one of transport containers 115 , can optionally 
be positioned by robot 114 so that front end 306 of the 
transport container 115 is nearby the front end 306 of the 
recipient container 117 . For example , first and second wheel 
assemblies 181 , 182 , including pivot assemblies 217 , 227 
thereof , can optionally be used to maneuver robot 114 so that 
the front end 306 of the transport container 115 is nearby the 
front end 306 of the recipient container 117 . 
[ 0176 ] In one possible step , the robot 114 aligns or reg 
isters the opening 317 of the transport container 115 with the 
opening 317 of the recipient container 117 . In one possible 
step , the robot aligns or registers the transport mechanism 
329 of the transport container 115 , which can optionally be 

a conveyor system , with the transport mechanism 329 of the 
recipient container 117 , which can optionally be a conveyor 
system . The transport mechanism of the recipient container 
117 can be referred to as a recipient transport mechanism , a 
receiving transport mechanism , any of the other terms herein 
identified with respect thereto or any combination of the 
foregoing . In one possible step , the alignment of the two 
transport mechanisms 329 , which can each be a conveyor 
system , can result in the top surface of the respective 
conveyor belts 336 of the containers being substantially 
parallel to each other for permitting transportation contain 
ers moved off of or delivered by the belt 336 of the transport 
container 115 to be picked up by or received by the belt 336 
of the recipient container 116 . In any embodiment , the front 
of the conveyor belts 336 of the two containers can option 
ally be relatively close to each other so as to facilitate or 
permit transportation container 361 moving off one con 
veyor belt to be picked up by the opposing conveyor belt . In 
any embodiment , the conveyor belts of the two containers 
115 can optionally be substantially horizontally aligned with 
each other so as to facilitate a transfer of a transportation 
container 361 between the two conveyor belts . 
[ 0177 ] The robot 114 can optionally include an orientation 
assembly or mechanism which permits such alignment or 
registration . The transport container 115 can optionally be 
translated , pivoted , tilted , rotated or any combination of the 
foregoing by the robot 114 , for example by the orientation 
assembly or mechanism of the robot , as part of such align 
ment or registration process . For example , the computer 
network 136 can cause robot 114 to translate transport 
container 115 in at least one of a vertical direction and a 
sideways direction and to pivot the transport container 115 
about at least one axis so as to align the transport container 
115 with the recipient container 117 . Such orientation 
mechanism can optionally include the three orthogonal axes 
adjustment mechanism hereof , the three orthogonal axes 
pivot or rotation mechanism hereof , or both . For example , 
one or more wheels of the robot 114 , for example wheels 
206 , 207 and 208 of each bogie 201 , can optionally be 
utilized to move the transport container 115 forwardly or 
rearwardly with respect to the recipient container 117 , front 
wheels 206 and rear wheels 207 , as pivoted 90° by respec 
tive pivot assemblies 217 , 227 , can optionally be utilized to 
move the transport container 115 sideways with respect to 
the recipient container , translational mechanisms 252 , 253 
can optionally be utilized to move the transport container 
115 upwardly or downwardly with respect to the recipient 
container 117 or any combination of the foregoing . As a 
further example , one or more of the wheels of the robot 114 , 
for example front wheels 206 and rear rules 207 , can 
optionally be pivoted 45° by respective pivot assemblies 
217 , 227 to thereafter pivot or rotate transport container 115 
about axis 183 with respect to recipient container 117 , first 
and second pivot assemblies 261 , 262 can optionally be 
utilized to pivot or rotate transport container 115 about axis 
202 with respect to recipient container 117 , first and second 
translational adjustment mechanisms 252 , 253 can option 
ally be utilized to pivot or rotate the transport container 115 
about axis 250 with respect to the recipient container or any 
combination of the foregoing . 
[ 0178 ] In one possible step , the positioning of the trans 
port container 115 with respect to the recipient container 117 
can optionally be controlled by computer network 136 , 
including robot computer 156 , which can utilize input from 
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one or more of sensors 162 . In any embodiment , one or both 
of cameras 293 , 294 on the approaching end 176 or 177 of 
robot 114 can optionally be utilized by computer network 
136 to visualize front end 306 of the recipient container 117 
and to compare the input sensor signals received from the 
cameras 293 , 294 with stored images or other data with 
respect to the recipient container and utilize algorithms 
stored in the computer network 136 to move the front end 
306 of transport container 115 into registration with the front 
end 306 of the recipient container 116 so that the openings 
317 of the two containers can optionally be aligned or 
registered with each other . In any embodiment , sensor input 
signals from radar or other distance sensors of robot 114 and 
from IMU sensor 296 can optionally be utilized by the 
computer network 136 in such registration and alignment 
step . 
[ 0179 ] Once the containers 115 , 117 are aligned so that the 
openings 317 thereof face each other , in one possible step 
the containers can optionally be secured together for 
example by joining devices 351 . In one possible step , power 
can optionally be transferred from the robot 114 to the 
recipient container 117 , for example by means of electrical 
connectors 353 of the two containers , so as to power some 
or all of components 298 of the recipient container 117 . For 
example , transceiver 171 , computer 357 , the transport 
mechanism 329 , door opening mechanism 341 and door 
latch 349 of the recipient container 117 , or any combination 
thereof , can optionally be so energized by the robot . Com 
puter network 136 and robot computer 156 can wirelessly 
communicate with computer 357 of the recipient container 
117 , for example by means of the robot transceiver 163 and 
recipient container receiver 171 . In any embodiment , com 
munications connector 358 of the containers 115 , 117 can 
optionally be utilized to provide hardwired communications 
between the containers . The computer network 136 can 
communicate with the recipient container 117 to confirm the 
identity or address of the recipient container 117 , to provide 
a suitable key or code to the recipient container for autho - 
rizing access to the pickup container , to provide direction to 
the pickup container , or any combination of the foregoing . 
The key or code can be static or dynamic . 
10180 ) Computer network 136 can cause robot 114 to 
remove the transportation container 361 from within the 
robot for delivery to the second location . In one possible 
step , the transportation container 361 and the one or more 
articles therein can then be transferred or moved in any 
suitable manner , for example by the transport mechanisms 
329 of the containers 115 , 117 , from the robot 114 , for 
example the transport container 115 of the robot , to the 
recipient container 117 . In one possible step , when one or 
both of the containers 115 , 117 are closeable containers , the 
computer network 136 can open one or both of the contain 
ers . For example , computer network 136 can direct the door 
opening mechanisms 341 of both containers 115 , 117 to 
open the respective doors 321 of the containers so as to 
permit communication between the interiors 316 of the 
containers . Computer network 136 can further direct the 
transport mechanisms 329 of both containers to be activated 
so as to move transportation container 361 from the interior 
of transport container 115 on robot 114 to the interior of 
recipient container 117 ( see FIG . 34 ) . For example , transport 
mechanism 329 of the transport container 115 can serve to 
move the transportation container 361 out of the container 
115 for delivery to the recipient container 117 or other 

second location , for example until the transportation con 
tainer 361 touches and engages the transportation mecha 
nism 329 of the recipient container 117 . Computer network 
136 can cause recipient container 117 to move transportation 
container 361 inside the recipient container at the second 
location . For example , the transport mechanism 329 of the 
recipient container 117 can move or place the transportation 
container 361 into the interior 316 of the recipient container 
117 . Once the transportation container 361 has been fully 
received by recipient container 117 , the computer network 
136 can direct the doors 321 of both containers 115 , 117 to 
close and move robot 114 away from recipient container 
117 . Such transfer , from the conveyor system of transport 
container 115 to the conveyor system of recipient container 
117 , can be referred to as a conveyor system to conveyor 
system transfer . In one possible step of the method , signals 
received by computer network 136 , for example through 
robot computer 156 and container computer 357 , from 
weight sensors 356 in the recipient container 117 can 
optionally be utilized to determine whether the weight of the 
article 121 therein conforms with the articles designated for 
delivery to the recipient container 117 . In one possible step 
of the method , computer network 136 can record the receipt 
by recipient container 117 of transportation container 361 
containing the article 121 . Any or all actions , directions , 
commands or instructions of the computer network 136 to 
the recipient container 117 can optionally be through robot 
114 , for example robot computer 156 . 
[ 0181 ] The pickup containers 116 and recipient containers 
117 of the invention can be of any suitable type , for example 
any stationary container 115 located at the first or pickup 
location , at the second or drop off location , at another 
location within transportation network 101 or at any other 
location . As illustrated in FIG . 34 , for example , a pickup 
container 116 or a recipient container 117 can optionally be 
a container 115 rigidly mounted to a rigid support 376 , such 
as a post , extending upwardly from the ground . The con 
tainer 115 can optionally be mounted atop the post 376 , as 
shown in FIG . 34 , or at any other location on the post 376 . 
As illustrated in FIG . 35 , for example , a pickup container 
116 or a recipient container 117 can optionally be a container 
115 rigidly mounted to a rigid support 377 , such as a wall . 
The wall 377 can optionally be part of a building or part of 
any other structure , for example the wall of the home of the 
deliveree or user . The wall 377 can optionally be the outer 
wall of the structure , such that the container 115 extends into 
the structure . The majority of the container 115 can extend 
inside , or be located in , the structure . In any embodiment , 
front end 306 of the container 115 can optionally be sub 
stantially flush with the outer surface of wall 337 . In any 
embodiment , the container 115 can optionally include a 
second or other opening ( not shown ) into the interior 316 of 
the container that can optionally be accessed from inside the 
structure , for example by the deliveree or user . Such second 
or other opening can optionally be lockable , and for example 
include a door , or be not lockable . Such second or other 
opening can optionally be inside the building , so as to permit 
access to the container 115 from within the building . 
10182 ] . In any embodiment or possible step where a 
human , which for example can optionally be the deliveree , 
an agent of the deliveree or purchaser of the one or more 
articles 121 , is authorized or directed to retrieve the trans 
portation container 361 in the recipient container 117 , the 
computer network 136 can provide the human with an 
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identifier of the recipient container 117 , the location of the 
recipient container 117 and a code or key to access or unlock 
the recipient container so as to permit the article 121 to be 
removed from the container 117 . The code or key can be 
static or dynamic . In any embodiment , the human commu 
nicates with the computer network 136 after arriving at the 
recipient container 117 to unlock the container , for example 
to unlock door latch 349 of the container 115 . In any 
embodiment , a physical key can optionally be utilized by the 
human to gain entry to the recipient container 117 . The 
human can then manually open door 321 of the container 
117 in any suitable manner or utilizing any suitable door 
opening apparatus , for example by utilizing latch 343 ' to 
disengage the door from cable portion 362a and thus permit 
the door to be manually opened by the human . In any 
embodiment , the human can activate transport mechanism 
329 of the container 117 to facilitate removal of the trans 
portation container 361 from the recipient container 117 . 
After the transportation container 361 has been removed 
from the recipient container 117 , the human can manually 
close door 321 of the container and reengage latch 343 ' with 
cable portion 362a . In any embodiment , the closing of the 
door 321 can serve to automatically engage latch 343 ' with 
cable 362 , activate door latch 349 or both so that the 
container 117 is then locked and tamperproof . The human 
can remove the one or more articles 121 from the transpor 
tation container 361 . In any embodiment , the human retains 
the transportation container 361 for use at a later time with 
system 113 . In any embodiment , the human leaves the 
transportation container 361 within the recipient container 
117 for retrieval by a robot 114 of the system at a later time . 
[ 0183 ] In any method of the invention , the delivery of the 
transportation container 361 by robot 114 can optionally 
include dropping off or placing the transportation container 
361 containing the article 121 onto a support surface such as 
the ground , for example using computer vision . Such deliv 
ery by robot 114 of the transportation container 361 , includ 
ing any step or part thereof , can be accomplished without 
human assistance , with human assistance , semi - autono 
mously or autonomously . The drop off location can option 
ally be determined by any suitable algorithm included in 
computer network 136 , for example an observation by 
sensors 162 carried by robot 114 of various potential drop off 
locations at the second location and comparing them to 
categories of rated drop off locations stored in computer 
network 136 . In any method of the invention , computer 
network 136 determines which highest rated drop off loca 
tion is available and directs the robot 114 to drop the 
transportation container 361 at such location . 
[ 0184 ] In one possible step , the drop off location can 
optionally be a specific or precise location at the second 
location designated by the user , for example included in the 
request of the user . The specific or precise location , as noted 
above , can optionally be a specific or precise location on the 
ground at the second location as well as on other surfaces or 
in containers 115 at the second location . In any method of 
the invention , sensors 162 of robot 114 compare images of 
the terrain at and around the second location with the 
photograph or other image provided by the user , for example 
image 367 with indicator 368 thereon provided with the 
user ' s request , to locate or determine at the second location 
the precise drop off location shown by indicator 368 or 
otherwise identified by the user on its photograph or other 
image . Robot 114 can optionally be directed by computer 

network 136 , including robot computer 156 , to drop the 
article or transportation container 361 at such precise loca 
tion . In any embodiment , the drop off location has been 
indicated by the deliveree by any other suitable means or 
manner . 
[ 0185 ) Computer network 136 can cause or direct robot 
114 to drop off or place the transportation container 361 on 
the ground at the specified location or otherwise at the 
second location , for example free of human assistance . The 
routine for robot 114 dropping the transportation container 
361 onto the ground or other support surface can be per 
formed in any suitable manner , for example similar to the 
routine discussed above with respect to the pickup by robot 
114 of transportation container 361 left for pickup on the 
ground or other support surface . In any embodiment , the 
transport mechanism of the at least one container 186 , for 
example transport mechanism 329 of one of containers 115 
of the at least one container 186 , can optionally be used in 
this regard . In any embodiment , one of the lower containers 
115 of the robot 114 , for example one of containers 115 
sitting directly on base 281 of the chassis 187 , can optionally 
be utilized when the transportation container 361 is to be 
dropped off on the ground or on another support surface at 
the second location . 
[ 0186 ] In one possible step of such method , the container 
115 can optionally be positioned by robot 114 so that front 
end 306 of one of the containers 115 is nearby or on the drop 
off location . For example , first and second wheel assemblies 
181 , 182 , including pivot assemblies 217 , 227 thereof , can 
optionally be used to maneuver robot 114 so that the front 
end 306 of the container 115 is adjacent or nearby the drop 
off location . Attachment assembly 249 of the robot , includ 
ing first and second translational adjustment mechanisms 
252 , 253 and first and second pivot assemblies 261 , 262 , can 
optionally be used to lower chassis 187 towards or onto the 
ground . If desired , the chassis 187 can optionally be tilted so 
that one end 282 , 283 of the base 281 of the chassis is closer 
to the ground than the other end , for example the first end 
282 of the base 281 as illustrated in FIGS . 32 - 33 . Once door 
321 of the appropriate transport container 115 of robot 114 
is opened , for example by door opening mechanism 341 , 
transport mechanism 329 within the transport container 115 
can optionally be utilized to move the transportation con 
tainer 361 out of the interior 316 of the robot , for example 
out of opening 317 of interior 316 of the transport container 
115 , and onto the ground at the drop off location . The robot 
114 can optionally be moved rearwardly during this process 
to facilitate the transportation container 361 being moved 
out of the container 115 , being dropped or placed on the 
ground at the drop off location , or both . The drop off or 
unloading process can optionally be controlled by computer 
network 136 , including robot computer 156 , which can 
utilize input from one or more of sensors 162 and weight 
sensor 356 . 
[ 0187 ] Upon delivery of the transportation container 361 
to the drop off location , and the one or more articles therein , 
door 321 of the container 115 can optionally be closed and 
robot 114 directed by computer network 136 to another 
location . In one possible step of the method , signals received 
by computer network 136 from weight sensors 356 in the 
transport container 115 can optionally be utilized to conform 
that the transportation container 361 is no longer in the 
container 115 of the robot 114 . In one possible step of the 
method , computer network 136 can record the delivery by 
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robot 114 of the transportation container 361 from the 
transport container 115 of the robot to the drop off location . 
A human , for example the deliveree or purchaser , can 
remove the one or more articles 121 from the transportation 
container 361 . In any embodiment , the human retains the 
transportation container 361 for use at a later time with 
system 113 . 
[ 0188 ] System 113 can optionally include delivery of 
transportation container 361 by robot 114 at other locations 
that do not include a container 115 . Computer network 136 
can cause or direct the robot 114 to deliver the transportation 
container 361 at such other locations , for example free of 
human assistance . For example , the second or drop off 
location can optionally be inside of any suitable structure , 
for example a building . In any embodiment , the drop off 
location can optionally include a support surface for receiv 
ing the transportation container 361 . In any method of the 
invention , robot 114 can deliver transportation container 361 
to an opening 381 provided in a wall 382 of a structure ( see 
FIG . 36 ) . Such delivery by robot 114 of the transportation 
container 361 , including any step or part thereof , can be 
accomplished without human assistance , with human assis 
tance , semi - autonomously or autonomously . Such delivery 
can optionally be accomplished with the assistance of com 
puter vision . The opening 381 can access the interior of the 
structure . Computer network 136 and robot computer 156 
can verify the correctness of the opening 381 in any suitable 
manner , for example by visualizing the opening 381 with 
robot cameras 293 , 294 and comparing the images received 
from such cameras with an image or other data associated 
with the opening stored in computer network 136 . In any 
embodiment , such verification can optionally be accom 
plished by computer network 136 wirelessly or otherwise 
communicating , for example through robot transceiver 163 , 
with a transmitting device ( not shown ) previously verified 
by system 113 as being associated with the opening 381 . 
[ 0189 ] In any embodiment , the opening 381 can have a 
size approximating the size , for example not less than the 
size , of the opening 317 of the transport container 115 . Wall 
382 can optionally include a support surface 383 , for 
example the horizontal surface forming the bottom of open 
ing 381 , for receiving the transportation container 361 . In 
any embodiment , support or receiving surface 383 extends 
to a downwardly - inclined ramp 384 having a base wall 386 
at the end thereof for forming a receptacle 387 for receiving 
the transportation container 361 from opening 382 . A suit 
able support 387 can optionally be provided for supporting 
the receptacle 388 above the ground . 
[ 0190 ] In one possible step , robot 114 can approach and 
register or align container opening 317 of the robot with the 
opening 381 in the wall 382 in any suitable manner , for 
example in any of the manner manners and methods dis 
cussed above for registering or aligning a transport container 
115 with an opening 317 or transport mechanism 329 of a 
pickup container 116 or a recipient container 117 . In one 
possible step , opening 317 of the transport container 115 can 
optionally be pushed up flush with opening 381 in wall 382 
as part of such alignment and registration . In one possible 
step , robot 114 aligns or registers transport mechanism 329 
of the transport container 115 , which can optionally be a 
conveyor system , with support or bottom surface 383 of the 
opening 381 . In one possible step , the alignment of the 
transport mechanism 329 with bottom surface 383 can result 
in the top surface of the conveyor belt 336 of the container 

115 being substantially parallel with surface 383 for permit 
ting transportation containers moved off of or delivered by 
the belt 336 of the transport container 115 to be received by 
the surface 383 . In any embodiment , the front of the con 
veyor belt 336 of the transport container is relatively close 
to the surface 383 so as to facilitate or permit a transporta 
tion container 361 moving off the conveyor belt to be 
received by the bottom surface 383 of the opening 381 . In 
any embodiment , the top surface of the conveyor belt 336 of 
the transport container 115 can optionally be substantially 
horizontally aligned with bottom surface 383 so as to 
facilitate a transfer of a transportation container 361 from 
the conveyor belt into the opening 381 . 
[ 0191 ] In one possible step , the positioning of the trans 
port container 115 with respect to the opening 381 can 
optionally be controlled by computer network 136 , includ 
ing robot computer 156 , which can utilize input from one or 
more of sensors 162 . In any embodiment , one or both of 
cameras 293 , 294 on the approaching end 176 or 177 of 
robot 114 can optionally be utilized by computer network 
136 to visualize opening 381 and to compare the input 
sensor signals received from the cameras 293 , 294 with 
stored images or other data with respect to the opening 381 
or similar openings or structures and utilize algorithms 
stored in the computer network 136 to move the front end 
306 of transport container 115 into registration or alignment 
with the opening 381 . In any embodiment , sensor input 
signals from radar or other distance sensors of robot 114 and 
from IMU sensor 296 can optionally be utilized by the 
computer network 136 in such registration and alignment 
step . 

[ 0192 ] In one possible step , transportation container 361 
can optionally be transferred or moved by transport mecha 
nism 329 of the transport container 115 from the robot into 
the opening 381 . In any embodiment , computer network 136 
can direct the door opening mechanism 341 of the transport 
container 115 to open door 321 of the container so as to 
permit communication between the interior 316 of the 
container and the opening 381 . Computer network 136 can 
further direct the transport mechanism 329 to be activated so 
as to move transportation container 361 from the interior of 
the transport container 115 of robot 114 into opening 381 . In 
any embodiment , transport mechanism 329 , for example the 
top of belt 336 of the transport mechanism , can optionally be 
horizontally aligned with support surface 383 by robot 114 . 
In any embodiment , the top of belt 336 and support surface 
383 can optionally be approximately in the same plane . 
Transport mechanism 329 can continue moving transporta 
tion container 361 out of the container 115 and into the 
opening 381 until the transportation container 361 slides 
down ramp 384 into receptacle 387 . Once the transportation 
container has been fully pushed through opening 383 , for 
example as confirmed by one or more of sensors 162 of the 
robot 114 , the computer network 136 can direct the doors 
321 of transport container 115 to close and move robot 114 
away from the opening 381 and wall 382 . In one possible 
step of the method , computer network 136 can record the 
delivery of transportation container 361 by robot 114 
through opening 381 . A human , for example the deliveree or 
purchaser , can remove the one or more articles 121 from the 
transportation container 361 . In any embodiment , the human 
retains the transportation container 361 for use at a later time 
with system 113 . 
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[ 0193 ] System 113 can optionally include pickup or deliv 
ery of a transportation container 361 by robot 114 at other 
locations inside a building , for example inside a warehouse , 
factory , store , distribution center or any other building 
containing articles , or receipt of a transportation container 
361 by robot 114 from such other locations inside a building . 
Computer network 136 can cause or direct the robot 114 to 
deliver the transportation container 361 at such other loca 
tions , for example free of human assistance . In any embodi 
ment , the drop off or pick up location can optionally include 
a support surface inside of a building for receiving or 
delivering the transportation container 361 . In any method 
of the invention , robot 114 can deliver transportation con 
tainer 361 to a support surface inside of a building , or 
receives the transportation container from such support 
surface , that can optionally be in the form of any suitable 
transport mechanism , such as a conveyor system 401 ( see 
FIG . 37 ) . Such delivery or receipt by robot 114 of the 
transportation container 361 , including any step or part 
thereof , can be accomplished without human assistance , 
with human assistance , semi - autonomously or autono 
mously . Such delivery by robot 114 can optionally be 
accomplished with the assistance of computer vision . In any 
embodiment , the conveyor system 401 can optionally 
include a motorized conveyor belt 402 movably carried on 
a plurality of rollers 403 . The top surface of the conveyor 
belt 402 can optionally be substantially planar , for example 
horizontal . The conveyor system 401 can optionally be 
elevated above the ground or floor of the building by any 
suitable support structure 404 . The conveyor system 401 has 
an end 406 , for example formed by one end of conveyor belt 
402 , that can optionally be accessed by a transport container 
115 of a robot 114 . 
[ 0194 ) Computer network 136 and robot computer 156 
can verify the correctness of the drop off or pick up location , 
for example onto or from conveyor system 401 , in any 
suitable manner , for example by visualizing the location , the 
building , the conveyor system 401 or any combination of the 
foregoing with robot cameras 293 , 294 and comparing the 
images received from such cameras with an image or other 
data associated with the location stored in computer network 
136 . In any embodiment , such verification can optionally be 
accomplished by computer network 136 wirelessly or oth 
erwise communicating , for example through robot trans 
ceiver 163 , with a transmitting device ( not shown ) previ 
ously verified by system 113 as being associated with the 
drop off location . 
[ 0195 ] In one possible step , robot 114 can approach and 
register or align container opening 317 of the robot with the 
conveyor system 401 in any suitable manner , for example in 
any of the manners and methods discussed above for reg 
istering or aligning a transport container 115 with an open 
ing 317 , or a transport mechanism 329 of a transport 
container 115 , with a transport mechanism 329 of a pickup 
container 116 or a recipient container 117 . In one possible 
step , the alignment of the container transport mechanism 
329 , which can each be a conveyor system , with the con 
veyor system 401 can result in the top surfaces of the 
conveyor belts 336 , 402 being substantially parallel to each 
other for permitting transportation containers moved off of 
or delivered by the belt 336 of the transport container 115 to 
be picked up by or received by the conveyor belt 402 of the 
conveyor system 401 . In any embodiment , the front of the 
conveyor belts 336 , 402 can optionally be moved relatively 

close to each other so as to facilitate or permit a transpor 
tation container 361 moving off one conveyor belt to be 
picked up by the opposing conveyor belt . In any embodi 
ment , the conveyor belts 336 , 402 can optionally be sub 
stantially horizontally aligned with each other so as to 
facilitate a transfer of transportation container 361 between 
the two conveyor belts . 
[ 0196 ] In one possible step , the positioning of the trans 
port container 115 with respect to the conveyor system 401 
can optionally be controlled by computer network 136 , 
including robot computer 156 , which can utilize input from 
one or more of sensors 162 of the robot . In any embodiment , 
one or both of cameras 293 , 294 on the approaching end 176 
or 177 of robot 114 can optionally be utilized by computer 
network 136 to visualize conveyor system 401 and to 
compare the input sensor signals received from the cameras 
293 , 294 with stored images or other data with respect to the 
conveyor system 401 or similar conveyor systems or struc 
tures and utilize algorithms stored in the computer network 
136 to move the front end 306 of transport container 115 , 
and transport mechanism 329 within the container , into 
registration or alignment with the conveyor system 401 . In 
any embodiment , sensor input signals from radar or other 
distance sensors of robot 114 and from IMU sensor 296 can 
optionally be utilized by the computer network 136 in such 
registration and alignment step . 
[ 0197 ] In one possible step , the transportation container 
361 and the one or more articles therein can then be 
transferred or moved by the transport mechanism 329 of the 
transport container 115 and conveyor system 401 from the 
robot 114 to the conveyor system 401 or vice a versa . In any 
embodiment , computer network 136 can direct the door 
opening mechanism 341 of the transport container 115 to 
open door 321 of the transport container so as to permit the 
interior 316 of the transport container to communicate with 
conveyor system 401 . Computer network 136 can further 
direct the transport mechanism 329 of the transport con 
tainer and , for example by the robot transceiver 163 , the 
conveyor system 401 to be activated so as to move trans 
portation container 361 from the interior of transport con 
tainer 115 on robot 114 to the conveyor system 401 or vice 
a versa ( see FIG . 37 ) . For example , transport mechanism 
329 of the transport container 115 can serve to move the 
transportation container 361 out of the container 115 until 
the transportation container 361 touches and engages the 
conveyor belt 402 of the conveyor system 401 , which can 
thereafter move the transportation container 361 fully onto 
the conveyor belt 402 . Once the transportation container 361 
has been fully received by conveyor system 401 , or received 
from the conveyor system 401 , the computer network 136 
can direct the door 321 of the transport container 115 to 
close and move robot 114 away from the conveyor system 
401 . Such transfer , from the conveyor system of transport 
container 115 to the conveyor system 401 , can be referred to 
as a conveyor system to conveyor system transfer . In one 
possible step of the method , signals received by computer 
network 136 , for example through robot computer 156 and 
container computer 357 , from weight sensors 356 in the 
transport container 115 can optionally be utilized to confirm 
that the transportation container 361 has been delivered by 
the robot 114 or received by the robot , as appropriate . In one 
possible step of the method , computer network 136 can 
record the delivery of transportation container 361 contain 
ing the article 121 by robot 114 . Following delivery , the one 
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or more articles 121 can optionally be removed from the 
transportation container 361 in any suitable manner , for 
example by a human or any suitable automated process . In 
any embodiment , the transportation container 361 can 
optionally be retained for use at a later time with system 113 . 
[ 0198 ] System 113 , and a suitable vehicle or other robot 
thereof , can optionally be utilized for transferring articles 
within a building , for example a warehouse , factory , store , 
distribution center or any other building containing articles . 
In any embodiment , a vehicle or other type of robot 411 can 
be provided that can optionally be substantially identical to 
robot 114 , and like reference numerals have been used to 
describe like components of robots 411 and 114 ( see FIG . 
38 ) . Computer network 136 can cause or direct the vehicle 
or robot 411 to transfer articles at such locations , for 
example free of human assistance . In any embodiment , the 
drop off or pickup location can optionally include a support 
surface inside of the building for receiving a transportation 
container 361 . In any method of the invention , robot 411 can 
deliver an article to a support surface inside of a building , or 
receives an article from such support surface , that can 
optionally be in the form of any suitable transport mecha 
nism , such as conveyor system 412 . Such delivery or pick up 
by robot 114 of an article , including any step or part thereof , 
can be accomplished without human assistance , with human 
assistance , semi - autonomously or autonomously . Such 
delivering or receiving can optionally be accomplished with 
the assistance of computer vision . In any embodiment , the 
conveyor system 412 can optionally include one or more 
motorized conveyor belts . In any embodiment , the conveyor 
system 412 can optionally include a first motorized con 
veyor belt 416 , a second motorized conveyor belt 417 and a 
third motorized conveyor belt 418 . Each of the conveyor 
belts 416 , 417 , 418 can optionally be movably carried by a 
plurality of rollers 419 . The conveyor belts 416 , 417 , 418 
can be arranged in any suitable configuration , and in any 
embodiment can optionally be in a stacked configuration 
with first conveyor belt 416 being a top conveyor belt , 
second conveyor belt 417 being a middle or intermediate 
conveyor belt below first conveyor belt 416 and third 
conveyor belt 418 being a bottom conveyor belt below 
second conveyor belt 417 . The top surface of each of the 
conveyor belts can optionally be substantially planar , for 
example horizontal . The conveyor system for 12 can option 
ally be elevated above the ground or floor of the building by 
any suitable support structure 421 . Each of the conveyor 
belts has an end 422 for accessing the belt . 
[ 0199 ] Robot 411 can optionally include any suitable 
transport mechanism , for example any transport mecha 
nisms discussed herein , for transferring an article or con 
tainer 423 of any suitable type between the robot and 
conveyor system 412 . In any embodiment , the transport 
mechanism of robot 411 can optionally be a conveyor 
system mounted on the exterior of the robot of any suitable 
type , which can be of any suitable shape or curvature . In any 
embodiment , an exterior conveyor system 426 that is be 
planar can optionally be provided on any suitable horizontal 
surface of the robot 411 . In any embodiment , the exterior 
conveyor system 426 can optionally be located on a top 
surface 427 of the robot , for example the top surface of top 
portion 191 of the robot . In any embodiment , the exterior 
conveyor system 426 can optionally be a motorized con 
veyor system that can optionally include a conveyor belt 428 
movably carried by a plurality of rollers 429 . The conveyor 

system 426 can be of any suitable size and shape , and in any 
embodiment extends across at least a portion of the top of 
robot 411 . In any embodiment , the conveyor system 426 
extends across the entire length or width of the robot and in 
any embodiment , shown in FIG . 38 , the exterior conveyor 
system 426 extends between first or front end 176 and 
second or rear end 177 of the robot 411 . As such , each end 
of the exterior conveyor system is accessible at one and 176 , 
177 of the robot . The rollers 429 can optionally be coupled 
to or supported by top portion 191 of robot 411 by any 
suitable means , for example by a support 432 at each end of 
the conveyor system 426 extending between the system 426 
and top surface 427 of the robot . 
[ 0200 ] The exterior conveyor system 426 can optionally 
include a scale of any suitable type , for example for mea 
suring the weight of the one or more articles 423 being 
carried by the system 426 . In any embodiment , a scale for 
measuring the weight of the objects resting on conveyor belt 
428 can optionally be provided . In any embodiment , such 
weight scale can optionally be formed from one or more 
sensors 433 disposed on supports 432 of the conveyor 
system 426 . Each of such sensors 433 can be of any suitable 
type , for example a strain gauge . Such scales can optionally 
be coupled to computer network 136 , either directly or 
indirectly . 
[ 0201 ] Robot 411 can optionally include at least one 
container 186 , which can optionally include a container 
assembly 301 provided with a plurality of transport contain 
ers 115 . Each of the containers can optionally include a 
transport mechanism of any suitable type , such as transport 
mechanism 329 . Each transport mechanism can optionally 
be at least partially , or totally , disposed inside the respective 
container 115 . 
[ 0202 ] In any method of operating robot 411 , computer 
network 136 and robot computer 156 can verify the correct 
ness of the drop off or pick up location , for example robot 
exterior conveyor system 426 , in any suitable manner , for 
example any of the methods disclosed herein including the 
method disclosed with respect to conveyor system 401 . In 
one aspect of such method , robot 411 can optionally 
approach and register or align exterior conveyor system 426 
with conveyor system 412 , for example first conveyor belt 
416 of the system 412 , in any suitable manner , for example 
any of the methods disclosed herein including the method 
disclosed with respect to conveyor system 401 . In one aspect 
of such method , one or more articles 423 can optionally be 
transferred or moved between exterior conveyor system 426 
of robot 411 and conveyor system 412 , for example first 
conveyor belt 416 of the system 412 , in any suitable manner , 
for example any the methods disclosed herein including the 
method disclosed with respect to conveyor system 401 . In 
one possible step of the method , signals received by com 
puter network 136 , for example through robot computer 156 , 
from weight sensors 433 of the exterior conveyor system 
426 can optionally be utilized to confirm that article 423 has 
been delivered or received by robot 411 . In one possible step 
of the method , computer network 136 can record the deliv 
ery of article 423 by robot 411 . 
[ 0203 ] In any embodiment , at least one of the conveyor 
belts of system 412 can optionally be accessed by a transport 
container 115 of robot 411 , and in any embodiment second 
conveyor belt 417 and third conveyor belt 418 can option 
ally be accessed by respective transport containers 115 of the 
robot , for transferring or moving one or more transportation 
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containers 361 or articles 423 between the transport con 
tainers 115 and the conveyor belts 417 , 418 . Such accessing 
and transferring can be accomplished by any suitable means , 
including all or portion of any of the methods disclosed 
herein . 
[ 0204 ] A vehicle or other robot of system 113 can stop at 
other locations between the first location and the second 
location , for picking up or delivering other articles or 
transportation containers in connection with other user 
requests or otherwise . Computer network 136 can cause or 
direct the robot to pick up or deliver articles or transportation 
container 361 at such other locations , for example free of 
human assistance . Such other articles or transportation con 
tainers can optionally be contained in any of the transport 
containers 115 of robot 114 . In addition , such other articles 
can optionally be contained in a transportation container 361 
which was arranged in tandem , for example end to end , 
within a transport container 115 of the robot 114 with 
another transportation container 361 previously delivered by 
the robot 114 from such transport container 115 . 
[ 0205 In any method of the invention , one or more 
articles or transportation containers can optionally be deliv 
ered by robot 114 to an intermediate location , for example 
to an intermediate container 115 such as an intermediate 
pickup container 116 or an intermediate recipient container 
117 , for later pickup by a second vehicle or other robot 114 
for delivery by the second vehicle or other robot to the 
second location . The transfer of the one or more articles 121 , 
or the one or more transportation containers 361 containing 
the articles , from the vehicle or robot 114 to an intermediate 
pickup container 116 or intermediate recipient container 117 
can be in any suitable manner or method , for example any 
of the methods disclosed herein , such as discussed above 
with respect to the transfer of a transportation container 361 
between a transport container 115 of a robot 114 and a 
container 115 of a pickup container 116 or recipient con 
tainer 117 . Computer network 136 can direct the second 
robot to pick up or receive the one or more articles or 
transportation containers from the intermediate container , 
for example by traveling over transportation network 101 to 
the intermediate container . Computer network 136 can direct 
or cause the transfer of the one or more articles 121 , or the 
one or more transportation containers 361 containing the 
articles , from the intermediate container to the transport 
container 115 of the second robot 114 in any suitable manner 
or method , for example any of the methods disclosed herein , 
such as discussed above with respect to the transfer of a 
transportation container 361 between a transport container 
115 of a robot 114 and a container 115 of a pickup container 
116 or recipient container 117 . Computer network 136 can 
navigate the second robot 114 over transportation network 
101 from the intermediate location , which can be referred to 
as a second location , to the second location , which can be 
referred to as a third location . The computer network 136 
can cause or direct the second robot 114 to deliver the one 
or more articles at the third location by any suitable means 
including any of those disclosed herein . The third location 
can be any of those disclosed herein , including an additional 
recipient container 117 . The second robot 114 can deliver the 
one or more articles or transportation containers to the 
opening 317 or interior 316 of the additional recipient 
container 117 by any suitable means , including for example 
by use of the transport mechanism 329 of the transport 
container 115 as disclosed herein to remove the one or more 

articles or transportation containers from the transport con 
tainer 115 of the second robot . The additional recipient 
container 117 can move the one or more articles or trans 
portation containers into or inside the additional recipient 
container by any suitable means , including for example by 
use of the transport mechanism 329 of the additional recipi 
ent container 117 . Any or all of the foregoing steps can 
optionally be performed free of human assistance . 
[ 0206 ] In any method of the invention , a plurality of robots 
can optionally be utilized to deliver one or more articles 
from a first location to a final delivery location . For example , 
one or more articles or transportation containers can option 
ally be delivered by a first vehicle or other robot 114 directly 
to a second or additional vehicle or other type of robot 114 
at an intermediate location ( see FIG . 39 ) . In this situation , 
the pickup container at the second or other location can 
optionally be a transport container 115 of the first robot and 
the recipient container at the second or other location can 
optionally be a transport container 115 of the second robot 
114 The transfer of the one or more articles 121 , or the one 
or more transportation containers 361 containing the 
articles , from the robot 114 to the second robot 114 can be 
in any suitable manner or method , for example any of the 
methods disclosed herein , such as discussed above with 
respect to the transfer of a transportation container 361 
between a transport container 115 of a robot 114 and a 
container 115 of a pickup container 116 or recipient con 
tainer 117 . Computer network 136 can cause or direct the 
first robot 114 to deliver the one or more articles or trans 
portation containers to the additional or second robot 114 . 
The second robot 114 can transport or deliver the one or 
more articles or transportation containers to the second 
location , which can be referred to as a third location , for 
example under the direction of computer network 136 . Such 
transport or delivery can optionally be , for example , over 
transportation network 101 . Computer network 136 can 
cause the second robot to deliver the one or more articles or 
transportation containers to the third location by any suitable 
means including any of those disclosed herein . The third 
location can optionally be any of the second locations 
disclosed herein , including an additional recipient container 
117 . The second robot 114 can deliver the one or more 
articles or transportation containers to the opening 317 or 
interior 316 of the additional recipient container 117 by any 
suitable means , including for example by use of the transport 
mechanism 329 of the transport container 115 as disclosed 
herein . The additional recipient container 117 can move the 
one or more articles or transportation containers into or 
inside the additional recipient container by any suitable 
means , including for example by use of the transport mecha 
nism 329 of the additional recipient container 117 . Any or all 
of the foregoing steps can optionally be performed free of 
human assistance . 
[ 0207 ] System 113 can optionally include other vehicles or 
robots for carrying one or more containers for transporting 
articles or transportation containers , such as articles 121 or 
transportation containers 361 . Such vehicles or robots can 
optionally include conventional vehicles , for example cars 
and trucks and including cars and trucks that can optionally 
be operated by humans . In any embodiment , such vehicles 
or robots have human driver compartments for permitting 
onboard human drivers of the vehicles . Such vehicles or 
robots can dock with other vehicles or robots of system 113 , 
including robot 114 . In any embodiment , one or more 
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transport containers 115 of robot 114 can dock with one or 
more transport containers 115 of such vehicles or robots . 
[ 0208 ] Such an other vehicle or robot can optionally be a 
truck 441 having an optional cab 442 and a plurality of 
motorized wheels 443 ( see FIGS . 40 - 41 ) . The truck 441 can 
carry a plurality of the containers of the invention , for 
example a plurality of containers 115 . In any embodiment , 
a plurality of containers 115 can optionally be stacked in 
rows and columns with respective openings 317 accessible 
from a side 444 of the truck 441 . In any embodiment , 
openings 317 of the plurality of containers 115 can option 
ally be flush with the planar side of the truck 441 . Such a 
plurality of containers 115 can optionally be provided on a 
first side of the truck 441 , an opposite second side of the 
truck 441 , the rear end of the truck 441 , the front of the truck 
441 , or any combination of the foregoing . 
0209 ] The transfer of the one or more articles 121 , or the 
one or more transportation containers 361 containing the 
articles , between truck 441 and robot 114 can be in any 
suitable manner or method , for example any of the methods 
disclosed herein , such as discussed above with respect to the 
transfer of a transportation container 361 between a trans 
port container 115 of a robot 114 and a container 115 of a 
pickup container 116 or recipient container 117 ( see FIG . 
41 ) . 
[ 0210 ] Truck 441 can serve as a mobile warehouse that 
can be temporarily or permanently parked at any location in 
transportation network 101 . Truck 441 can arrive at such 
temporary location with any or all of its transport containers 
115 filled or otherwise occupied by transportation containers 
361 for delivery by one or more robots 114 that can 
optionally be directed by computer network 136 to truck 441 
to receive respective transportation containers 361 . In any 
embodiment , truck 441 can serve as a way station for 
transportation containers 361 that are delivered to truck 441 
by one robot 114 and thereafter retrieved from truck 441 by 
another robot 114 for delivery to a drop off or other location . 
In any embodiment , truck 441 has more transport containers 
115 carried thereby than robot 114 , for example multiples of 
the transport containers 115 of robot 114 . 
[ 0211 ] In one aspect of the invention , a transportation 
container 361 can optionally be moved between two trans 
port containers 115 within a vehicle or other robot 114 . In 
any embodiment or possible step , the transportation con 
tainer 361 can optionally be moved internally within con 
tainer assembly 301 , for example by openings or doors ( not 
shown ) provided in respective adjoining walls of the two 
containers 115 and utilizing the respective transport mecha 
nisms 329 of the containers . In any embodiment or possible 
step , an opening or door can optionally be provided in the 
back end 307 of each of two adjoining containers 115 and 
the transport mechanisms 329 of the containers can option 
ally be used to move a transportation container 361 between 
the containers . In one aspect of the invention , a transporta 
tion container 361 can optionally be moved between trans 
port containers 115 of the robot 114 by unloading the 
transportation container 361 from the first transport con 
tainer 115 in any suitable manner , for example as disclosed 
herein , and then reloading the transportation container 361 
to the second transport container 115 in any suitable manner , 
for example as disclosed herein . 
[ 0212 ] System 13 and the methods herein can optionally 
include delivery of the transportation container 361 by robot 
114 to any location , for example locations that do not 

include a container 115 , are not within a structure or are not 
at a structure ( see for example FIGS . 42 - 47 ) . For example , 
transportation container 361 can be delivered to any second 
or other location designated by a user , for example at a park , 
at a beach , at a street corner , at a shopping mall or at a 
parking lot . Computer network 136 can cause or direct the 
robot 114 to deliver the transportation container 361 at such 
other locations , for example free of human assistance . Such 
delivery by robot 114 of the transportation container 361 , 
including any step or part thereof , can optionally be accom 
plished without human assistance , with human assistance , 
semi - autonomously or autonomously . Such delivery can 
optionally be accomplished with the assistance of computer 
vision . Computer network 136 and robot computer 156 can 
verify the correctness of the delivery location in any suitable 
manner , for example by visualizing the location with robot 
cameras 293 , 294 and comparing the images received from 
such cameras with an image or other data associated with the 
delivery location stored in computer network 136 . 
[ 0213 ] The second or delivery location can be designated 
by the user in any suitable manner , including any manner or 
technique disclosed herein . For example , the user can 
optionally include three - dimensional coordinates or other 
information , for example any of the three - dimensional coor 
dinates or other information disclosed herein , to which the 
transportation container 361 is to be delivered by robot 114 
in a delivery request . For example , the user can touch an 
image displayed on a computing device , such as an image 
367 viewable on display 148 of deliveror computing device 
141 or deliveree computing device 142 , to designate a 
precise location to which the container 361 should be 
delivered . Any suitable indicator , such as indicator 368 , can 
optionally be created on the image , for example by the user 
touching the image or using a computer mouse , to indicate 
the precise delivery location and can optionally be used by 
computer network 136 in instructing and directing a robot to 
the delivery location ( see FIGS . 42 , 44 , 46 ) . Such image can 
be a two - dimensional image or a three - dimensional image , 
for example a three - dimensional virtual model . Such loca 
tion can optionally be translated or converted into three 
dimensional coordinates or other information , for example 
as disclosed herein , for use by computer network 136 in 
coordinating and directing robot 114 to such precise loca 
tion . 
[ 0214 ] In any method of the invention , a robot 114 can 
deliver transportation container 361 to a step or other 
elevated surface relative to the ground , for example in front 
of a residence or other structure as shown in FIGS . 42 - 43 . 
Such elevated surface , for example step 451 , can be desig 
nated by the user in any suitable manner , for example in a 
request or otherwise . Such designation can optionally 
include three - dimensional coordinates or other information , 
for example any of such three - dimensional coordinates or 
other information disclosed herein , with respect to the 
precise delivery location 452 . In one possible step , the user 
touches an image 367 visible on display 148 of a computing 
device 141 , 142 to create an indicator 368 on the image 361 
designating the precise delivery location 452 on the step 451 
( see FIG . 42 ) . 
[ 0215 ] The method or routine for robot 114 dropping the 
transportation container 361 onto step 451 or other elevated 
surface can be performed in any suitable manner , for 
example similar to the method or routine discussed above 
with respect to the drop off or placement of a transportation 
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container 361 by a robot onto the ground . In any embodi - 
ment , for example as illustrated in FIG . 43 , the transport 
mechanism of the at least one container 186 , for example 
transport mechanism 329 of one of containers 115 of the at 
least one container 186 , can optionally be used in this regard . 
In any embodiment , one of the lower containers 115 of the 
robot 114 , for example one of containers 115 sitting directly 
on base 281 of the chassis 187 , can optionally be utilized 
when the transportation container 361 is to be dropped off on 
an elevated surface such as step 451 at the second or other 
location . 
[ 0216 ] In one possible step of such method , the container 
115 can optionally be positioned by robot 114 so that front 
end 306 of one of the containers 115 is nearby or slightly 
above the step 451 . For example , first and second wheel 
assemblies 181 , 182 , including pivot assemblies 217 , 227 
thereof , can optionally be used to maneuver robot 114 so that 
the front end 306 of the container 115 is adjacent or nearby 
the step 451 . Attachment assembly 249 of the robot , includ 
ing first and second translational adjustment mechanisms 
252 , 253 and first and second pivot assemblies 261 , 262 , can 
optionally be used to lower or raise chassis 187 towards or 
adjacent the step 451 , for example slightly above the deliv 
ery location 452 on the step 451 . If desired , the chassis 187 
can optionally be tilted so that one end 282 , 283 of the base 
281 of the chassis is lower than the other end , for example 
the first end 282 of the base 281 as illustrated in FIG . 43 . 
Once door 321 of the appropriate transport container 115 of 
robot 114 is opened , for example by door opening mecha 
nism 341 , transport mechanism 329 within the transport 
container 115 can optionally be utilized to move the trans 
portation container 361 out of the interior 316 of the robot , 
for example out of opening 317 of interior 316 of the 
transport container 115 , and onto the step 451 at the delivery 
location 452 . The robot 114 can optionally be moved rear 
wardly or forwardly during this process to facilitate the 
transportation container 361 being moved out of the con 
tainer 115 , being dropped or placed on the step 451 at the 
delivery location 452 , or both . The drop off or unloading 
process can optionally be controlled by computer network 
136 , including robot computer 156 , which can utilize input 
from one or more of sensors 162 and weight sensor 356 of 
the robot . 
[ 0217 ] Upon delivery of the transportation container 361 
to the delivery location 452 , and the one or more articles 
therein , door 321 of the container 115 can optionally be 
closed and robot 114 directed by computer network 136 to 
another location . In one possible step of the method , signals 
received by computer network 136 from weight sensors 356 
in the transport container 115 can optionally be utilized to 
conform that the transportation container 361 is no longer in 
the container 115 of the robot 114 . In one possible step of the 
method , computer network 136 can record the delivery by 
robot 114 of the transportation container 361 from the 
transport container 115 of the robot to the delivery location 
452 . A human , for example the deliveree or purchaser , can 
remove the one or more articles 121 from the transportation 
container 361 . In any embodiment , the human retains the 
transportation container 361 for use at a later time with 
system 113 . 
[ 0218 ] In any method of the invention , a robot 114 can 
deliver transportation container 361 to such other locations 
such as other elevated surfaces relative to the ground , for 
example to a ledge or porch , for example porch 461 shown 

in FIGS . 44 - 45 , or a table , for example picnic table 462 
shown in FIGS . 46 - 47 . Such elevated surface , for example 
the top of porch 461 or picnic table 462 , can be designated 
by the user in any suitable manner , for example in a request 
or otherwise . Such designation can optionally include three 
dimensional coordinates or other information , for example 
any of such three - dimensional coordinates or other infor 
mation disclosed herein , with respect to a precise delivery 
location on such surfaces , for example delivery location 463 
on porch 461 or delivery location 464 on table 462 . In one 
possible step , the user touches an image 367 visible on 
display 148 of a computing device 141 , 142 to create an 
indicator 368 on the image 361 designating the precise 
delivery location , for example location 463 on porch 461 or 
location 464 on table 462 ( see FIGS . 44 , 46 ) . 
[ 02191 . The method or routine for robot 114 dropping off or 
depositing the transportation container 361 onto porch 461 
or table 462 , or other elevated surface , can be performed in 
any suitable manner , for example similar to the method or 
routine discussed above with respect to the drop off or 
placement of a transportation container 361 by a robot into 
opening 381 in wall 382 or onto conveyor system 401 . In 
one possible step , robot 114 aligns or registers transport 
mechanism 329 of the transport container 115 , which can 
optionally be a conveyor system , with the top surface of the 
porch 461 or table 462 . In one possible step , the alignment 
of the transport mechanism 329 with the top surface of the 
porch or table can result in the top surface of the conveyor 
belt 336 of the container 115 being substantially parallel 
with or slightly elevated relative to the top surface of the 
porch or table for permitting the transportation container 
moved off of or delivered by the belt 336 of the transport 
container 115 to be received by such top surface . If desired , 
chassis 187 of the robot can optionally be tilted so that one 
end 282 , 283 of the base 281 of the chassis is lower than the 
other end . In any embodiment , the front of the conveyor belt 
336 of the transport container can optionally be relatively 
close to the top surface of the porch 461 or table 462 so as 
to facilitate or permit a transportation container 361 moving 
off the conveyor belt to be received by such top surface . In 
any embodiment , the top surface of the conveyor belt 336 of 
the transport container 115 can optionally be substantially 
horizontally aligned with the top surface of the porch 461 or 
table 462 so as to facilitate a transfer of a transportation 
container 361 from the conveyor belt onto the top surface of 
the porch or table . 
[ 0220 ] In one possible step , the positioning of the trans 
port container 115 with respect to the top surface of the 
porch 461 or table 462 can optionally be controlled by 
computer network 136 , including robot computer 156 , 
which can utilize input from one or more of sensors 162 . In 
any embodiment , one or both of cameras 293 , 294 on the 
approaching end 176 or 177 of robot 114 can optionally be 
utilized by computer network 136 to visualize the porch 461 
or table 462 and to compare the input sensor signals received 
from the cameras 293 , 294 with stored images or other data 
with respect to the porch or table or structures and utilize 
algorithms stored in the computer network 136 to move the 
front end 306 of transport container 115 into registration or 
alignment with the top surface of the porch 461 or table 462 . 
In any embodiment , sensor input signals from radar or other 
distance sensors of robot 114 and from IMU sensor 296 can 
optionally be utilized by the computer network 136 in such 
registration and alignment step . 
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[ 0221 ] In one possible step , transportation container 361 
can optionally be transferred or moved by transport mecha 
nism 329 of the transport container 115 from the robot 114 
to the delivery location , for example the delivery location 
463 on porch 461 or the deliver 464 on table 462 . In any 
embodiment , computer network 136 can direct the door 
opening mechanism 341 of the transport container 115 to 
open door 321 of the container so as to permit communi 
cation between the interior 316 of the container and the top 
surface of the porch or table . Computer network 136 can 
further direct the transport mechanism 329 to be activated so 
as to move transportation container 361 from the interior of 
the transport container 115 of robot 114 onto such top 
surface . In any embodiment , transport mechanism 329 , for 
example the top of belt 336 of the transport mechanism , can 
optionally be horizontally aligned with the top surface of the 
porch 462 or table 462 by robot 114 . In any embodiment , the 
top of belt 336 and the top surface of the elevated surface , 
for example the top surface of the porch or table , can 
optionally be approximately in the same plane . Once the 
transportation container 361 has been fully delivered from 
the transport container 115 of the robot 114 , for example as 
confirmed by one or more of sensors 162 of the robot 114 , 
the computer network 136 can direct the doors 321 of 
transport container 115 to close and move robot 114 away 
from the porch 461 or table 462 . In one possible step of the 
method , computer network 136 can record the delivery of 
transportation container 361 by robot 114 to the delivery 
location 463 , 464 . A human , for example the deliveree or 
purchaser , can remove the one or more articles 121 from the 
transportation container 361 . In any embodiment , the human 
retains the transportation container 361 for use at a later time 
with system 113 . 
[ 0222 ] The transportation containers of the invention can 
optionally be reused within system 113 , for example after 
the delivery of a transportation container 361 to the second 
location and the removal of the one or more articles trans 
ported therein to the second location . In any embodiment , 
the empty transportation container 361 can optionally be 
placed on the ground or another surface at the second 
location . In any embodiment , the empty transportation con 
tainer 361 can optionally be returned to the recipient con 
tainer 117 at the second location for reuse . The empty 
transportation container 361 can be picked up in any suitable 
manner at the second location by a vehicle or robot 114 of 
system 113 , for example the vehicle or robot 114 that 
delivered the transportation container 361 to the second 
location or another one of a plurality of vehicles or robots 
from a fleet of vehicles or robots of system 113 . Computer 
network 136 can direct or cause any such second vehicle or 
robot 114 to be navigated over transportation network 101 to 
the second location . The method and manner of pickup by 
the vehicle or robot 114 at the second location can be of any 
suitable type , including any of the methods and manners 
disclosed herein . The empty transportation container 361 
can optionally be moved , for example under the direction of 
computer network 136 , from the recipient container 117 to 
the transport container 115 of the vehicle or robot 114 at the 
second location by any suitable method or manner including 
any of those disclosed herein . The transport container 115 of 
the vehicle or robot can optionally be registered or aligned 
with the recipient container 117 , for example as disclosed 
above . The vehicle or robot 114 can navigated , under a 
further step controlled by computer network 136 , from the 

second location to a third location , which can be of any 
suitable type including any of those disclosed herein such as 
a pickup container 116 , a recipient container 117 , a transport 
container 115 of another vehicle or robot 114 , a container 
115 of truck 441 , a surface of any suitable type or the 
ground . The vehicle or robot 114 can deliver the empty 
transportation container 361 to the third location , for 
example by any of the methods or manners disclosed herein . 
In any method of the invention , the empty transportation 
container 361 can optionally be removed from the transport 
container 115 of the vehicle or robot at the third location by 
any suitable method or manner including any of those 
disclosed herein for reuse in system 113 . Such method or 
process can be accomplished without human assistance , 
with human assistance , semi - autonomously or autono 
mously . 
[ 0223 ] In any method of the invention , one or more 
additional articles 121 can optionally be placed in the 
transportation container 361 at the second location , for 
example for delivery to a third location . The second location 
can be of any suitable type , for example any of the pickup 
locations disclosed herein including a pickup container 116 , 
a surface of any suitable type or the ground . In any method 
of the invention , the transportation container 361 can option 
ally be transported or delivered to a third location and one 
or more additional articles 121 placed in the transportation 
container 361 at the third location , for example for delivery 
to a fourth location . The third location can be of any suitable 
type , for example any of the pickup locations disclosed 
herein including a pickup container 116 , a surface of any 
suitable type or the ground . 
[ 0224 ] The one or more additional articles 121 can be of 
any suitable type , for example any of the articles disclosed 
herein including articles for delivery by system or products 
purchased by a user of system 113 for subsequent delivery . 
The transportation container 361 with the one or more 
additional articles therein can be picked up in any suitable 
manner at the pickup location , that is the respective second 
or third location , by a second vehicle or robot 114 of system 
113 , for example one of a plurality of vehicles or robots from 
a fleet of vehicles or robots of system 113 . The second 
vehicle or robot 114 can deliver the transportation container 
361 to the delivery location , that is the respective third or 
fourth location . The second vehicle or other robot 114 can 
optionally be different or distinct from the first vehicle or 
robot 114 utilized to deliver the transportation container 361 
from the first location to the second location . 
[ 0225 ] The method and manner of pickup by second 
vehicle or robot 114 can be of any suitable type , including 
any of the methods and manners disclosed herein . For 
example , in any method the transportation container 361 can 
optionally be picked up from the ground or another surface 
by the second vehicle or robot 114 . In any method , the 
transportation container 361 can optionally be placed in a 
pickup container 116 at the pickup location . Computer 
network 136 can direct or cause the second vehicle or robot 
114 to be navigated over transportation network 101 to the 
pickup location . The transportation container 361 can 
optionally be moved , for example under the direction of 
computer network 136 , from the pickup container 116 to the 
transport container 115 of the second vehicle or robot 114 at 
the pickup location by any suitable method or manner 
including any of those disclosed herein . The transport con 
tainer 115 can optionally be registered or aligned with the 
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pickup container 116 , for example as disclosed above . The 
second vehicle or robot 114 can optionally be navigated , 
under a further step controlled by computer network 136 , 
from the pickup location to the delivery location , which can 
be of any suitable type including any of those disclosed 
herein such as a recipient container 117 , a surface of any 
suitable type or the ground . The transportation container 361 
can optionally be moved , for example under the direction of 
computer network 136 , from the transport container 115 of 
the second vehicle to the recipient container 117 at the 
delivery location by any suitable method or manner includ 
ing any of those disclosed herein . The transport container 
115 can optionally be registered or aligned with the recipient 
container 117 , for example as disclosed above . Following 
delivery , the one or more articles 121 can optionally be 
removed from the transportation container 361 in any suit 
able manner , for example by a human or any suitable 
automated process . In any embodiment , the transportation 
container 361 can optionally be retained for use at a later 
time with system 113 , including for example in the recipient 
container 117 . Such method or process can be accomplished 
without human assistance , with human assistance , semi - 
autonomously or autonomously . 
[ 0226 ] The utilization of a transportation container can 
increase the efficiency of system 113 , including the pickup , 
transportation and drop off of articles being transported and 
delivered by the system . The utilization of a plurality of 
transportation containers of a standardized size and shape 
can contribute to such efficiency . In addition , the sizing of 
the standardized transportation containers to approximate 
the size of any or all of the pickup , recipient and transport 
containers of the invention can contribute to such efficiency . 
The utilization of a transportation container with an open top 
can facilitate loading and unloading of the transportation 
container . Increases in efficiency can result in reductions in 
cost of system 113 and the methods disclosed herein . 
[ 0227 ] In one aspect of the invention , a computer - imple 
mented method is provided that can include receiving a 
request from a user to pick up a product at a first location , 
directing a robot configured to travel on roads , bike paths 
and sidewalks to pick up the product at the first location , 
navigating the robot over an outdoor transportation network 
that can include roads , bike paths and sidewalks from the 
first location to the second location , and causing the robot to 
deliver the product free of human assistance at the second 
location . 
[ 0228 ] The navigating step can include accessing a virtual 
map to chart a course over the outdoor transportation 
network from the first location to the second location . The 
causing step can include causing the robot to place the 
product on the ground at the second location . The receiving 
step can include receiving from the user a specified location 
on the ground at the second location where the product 
should be delivered and the causing step can include causing 
the robot to place the product on the ground at the specified 
location . The causing step can include causing the robot to 
remove the product from within the robot for delivery to the 
second location . The robot can have a transport container for 
housing the product during transport and the causing step 
can include causing the robot to open the transport container 
and remove the product from the container for delivery to 
the second location . The robot can have a delivery mecha 
nism for removing the product from within the robot for 
delivery to the second location . The causing step can include 

causing the robot to deliver the product to an interior of a 
recipient container at the second location . The causing step 
can include causing the robot to remove the product from 
within the robot , and the method can include placing the 
product in the recipient container . The recipient container 
can be associated with the user . The causing step can include 
causing the robot to deliver the product to an additional 
robot configured to travel on roads , bike paths and sidewalks 
at the second location , and the method can include navigat 
ing the additional robot over the outdoor transportation 
network from the second location to the third location and 
causing the additional robot to deliver the product free of 
human assistance at the third location . The additional robot 
can deliver the product to an interior of a recipient container 
at the third location . The causing step can include causing 
the robot to deliver the product to a recipient container at the 
second location , and the method can include directing an 
additional robot configured to travel on roads , bike paths and 
sidewalks to pick up the product free of human assistance 
from the recipient container at the second location , navigat 
ing the additional robot over the outdoor transportation 
network from the second location to the third location , and 
causing the additional robot to deliver the product free of 
human assistance at the third location . The method can 
include causing the robot to receive the product from a 
pickup container free of human assistance at the first loca 
tion . The receiving step can include purchasing the product 
by the user . The method can include charging the user for 
delivering the product at the second location . The recipient 
container can have an interior and a door for accessing the 
interior and the causing step can include directing the door 
to open for permitting delivery of the product to the interior 
of the recipient container . The transport container can have 
an interior and an opening communicating with the interior 
of the transport container and the recipient container can 
have an interior and an opening communicating with the 
interior of the recipient container and the causing step can 
include causing the robot to align the opening of the trans 
port container with the opening of the recipient container . 
The robot can have a first assembly for causing the transport 
container to translate in three orthogonal directions relative 
to the recipient container and a second assembly for causing 
the transport container to rotate about three orthogonal axes 
relative to the recipient container for permitting alignment of 
the opening of the transport container with the opening of 
the recipient container . The robot can have a delivery 
mechanism for removing the product from within the trans 
port container for delivery to the recipient container . 
[ 0229 ] In one aspect of the invention , a computer - imple 
mented method is provided that can include receiving a 
request from a user to pick up an article at a first location , 
directing a robot configured to travel along roads , bike paths 
and sidewalks and having a transport container to receive the 
article within the transport container at the first location , 
navigating the robot over an outdoor transportation network 
that can include roads , bike paths and sidewalks from the 
first location to the second location , causing the robot to 
remove the article from the transport container and deliver 
the article to a recipient container at the second location and 
causing the recipient container to move the article inside the 
recipient container at the second location . 
[ 0230 ] The robot can be a wheeled vehicle free of a human 
driver compartment . The robot can have a delivery mecha 
nism inside the transport container for removing the article 
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from the transport container for delivery to the second 
location . The delivery mechanism can be a conveyor mecha 
nism . The robot can open the transport container . The robot 
can autonomously remove the article from the transport 
container and deliver the article to the recipient container . 
The causing the robot to deliver step can include causing the 
robot to deliver the article to an additional robot at the 
second location , the recipient container at the second loca 
tion can be a transport container of the additional robot , and 
the method can include navigating the additional robot over 
the outdoor transportation network from the second location 
to a third location , causing the additional robot to deliver the 
article to an additional recipient container at the third 
location and causing the additional recipient container to 
move the article inside the additional recipient container . 
The method can include directing an additional robot having 
an additional transport container to receive the article within 
the additional transport container from the recipient con 
tainer at the second location , navigating the additional robot 
over the outdoor transportation network from the second 
location to a third location , causing the additional robot to 
remove the article from the additional transport container 
and deliver the article to an additional recipient container at 
the third location and causing the additional recipient con 
tainer to move the article inside the additional recipient 
container . The method can include causing the transport 
container of the robot to receive the article from a pickup 
container at the first location and causing the transport 
container to move the article inside the transport container at 
the first location . The pickup container can have a delivery 
mechanism for removing the article from the pickup con 
tainer for delivery to the transport container of the robot . The 
receiving step can include purchasing the article by the user . 
The transport container can have an interior and an opening 
communicating with the interior of the transport container 
and the recipient container can have an interior and an 
opening communicating with the interior of the recipient 
container and the causing the robot to deliver step can 
include causing the robot to align the opening of the trans 
port container with the opening of the recipient container . 
The robot can have a first assembly for causing the transport 
container to translate in three orthogonal directions relative 
to the recipient container and a second assembly for causing 
the transport container to rotate about three orthogonal axes 
relative to the recipient container for permitting alignment of 
the opening of the transport container with the opening of 
the recipient container . The recipient container can have an 
interior and a door for accessing the interior and the door can 
be directed to open for permitting the recipient container to 
move the article to the interior of the recipient container . The 
recipient container can be directed through the robot . The 
recipient container can be powered through the robot . The 
method can include directing the robot to autonomously 
translate the transport container in at least one of a vertical 
direction and a sideways direction and to autonomously 
pivot the transport container about at least one axis so as to 
align the transport container with the recipient container . 
The robot can be a driverless wheeled vehicle . 
[ 0231 ] In one aspect of the invention , a computer - imple 
mented method is provided that can include receiving a 
request from a user to pick up a product at a first location , 
causing a robot configured to travel on roads , bike paths and 
sidewalks to pick up the product free of human assistance at 
the first location , and navigating the robot over an outdoor 

transportation network that can include roads , bike paths and 
sidewalks from the first location to the second location . 
[ 0232 ] The method can include causing the robot to 
deliver the product free of human assistance at the second 
location . The method can include charging the user for 
delivering the product at the second location . The causing 
step can include causing the robot to pick up the product 
from the ground at the first location . The causing step can 
include causing the robot to place the product inside the 
robot at the first location . The robot can have a transport 
container for housing the product during transport and the 
causing step can include causing the robot to open the 
transport container and place the product inside the transport 
container . The robot can have a receiving mechanism for 
placing the product inside the robot . The causing step can 
include causing the robot to retrieve the product from a 
pickup container at the second location . The robot can have 
a transport container for housing the product during trans 
port and the causing step can include retrieving the product 
from the pickup container and placing the product in the 
transport container . The pickup container can have an inte 
rior and a door for accessing the interior and the causing step 
can include directing the door to open for permitting 
retrieval of the product from the interior of the pickup 
container . The transport container can have an interior and 
an opening communicating with the interior of the transport 
container and the pickup container can have an interior and 
an opening communicating with the interior of the pickup 
container and the causing step can include causing the robot 
to align the opening of the transport container with the 
opening of the pickup container . The robot can have a first 
assembly for causing the transport container to translate in 
three orthogonal directions relative to the pickup container 
and a second assembly for causing the transport container to 
rotate about three orthogonal axes relative to the pickup 
container for permitting alignment of the opening of the 
transport container with the opening of the pickup container . 
The receiving step can include purchasing the product by the 
user . The navigating step can include accessing a virtual map 
to chart a course over the outdoor transportation network 
from the first location to the second location . 
[ 0233 ] In one aspect of the invention , a computer - imple 
mented method is provided that can include receiving a 
request from a user to pick up an article at a first location , 
navigating a robot configured to travel on roads , bike paths 
and sidewalks and having a closeable transport container to 
the first location , causing the robot to open the closeable 
transport container and move the article inside the transport 
container at the first location and navigating the robot over 
an outdoor transportation network that can include roads , 
bike paths and sidewalks from the first location to the second 
location for delivering the article to the second location . 
[ 0234 ] The method can include causing a pickup container 
at the first location to deliver the article from the pickup 
container to the transport container at the first location . The 
pickup container can have a transport mechanism for remov 
ing the article from the pickup container for delivery to the 
transport container at the first location . The transport mecha 
nism can be inside the pickup container . The pickup con 
tainer can be a closeable pickup container and the causing 
the pickup container step can include opening the pickup 
container . The transport container can have an interior and 
an opening communicating with the interior of the transport 
container and the pickup container can have an interior and 
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an opening communicating with the interior of the pickup 
container , and the method can include causing the robot to 
align the opening of the transport container with the opening 
of the pickup container . The robot can have a first assembly 
for causing the transport container to translate in three 
orthogonal directions relative to the pickup container and a 
second assembly for causing the transport container to rotate 
about three orthogonal axes relative to the pickup container 
for permitting alignment of the opening of the transport 
container with the opening of the pickup container . The 
causing the robot step can include causing the robot to pick 
up the article from the ground at the first location . The 
transport container can have a transport mechanism for 
moving the article inside the transport container . The robot 
can be wheeled vehicle free of a human driver compartment . 
The receiving step can include purchasing the article by the 
user . The navigating step can include accessing a virtual map 
to chart a course over the outdoor transportation network 
from the first location to the second location . 
[ 0235 ] . In one aspect of the invention , a computer - imple 
mented method is provided that can include receiving a 
request from a user to deliver an article from a first location 
to the second location , placing the article in a pickup 
container at the first location , navigating a robot configured 
to travel along roads , bike paths and sidewalks and having 
a transport container to the first location , autonomously 
moving the article from the pickup container to the transport 
container at the first location and additionally navigating the 
robot over an outdoor transportation network from the first 
location to the second location for delivering the article to 
the second location . 
[ 0236 ] The pickup container can be a closeable pickup 
container and the transport container can be a closeable 
transport container and the autonomous moving step can 
include autonomously opening the closeable pickup con 
tainer and autonomously opening the closeable transport 
container . The additionally navigating step can include 
autonomously navigating the robot over an outdoor trans 
portation network from the first location to the second 
location . The robot can autonomously navigate to the first 
location . The robot can be a wheeled vehicle . 
[ 0237 ] In one aspect of the invention , a system for deliv 
ering a product from a first location to a second location is 
provided that can include a robot configured to travel on 
roads , bike paths and sidewalks for transporting the product 
from the first location to the second location , the robot 
having a transport container for housing the product during 
transport , a recipient container at the second location for 
receiving the product at the second location , at least one 
computer configured to navigate the robot over an outdoor 
transportation network that can include roads , bike paths and 
sidewalks from the first location to the second location , the 
robot having a product transport mechanism controlled by 
the at least one computer for removing the product from the 
transport container and delivering the product to the recipi 
ent container . 
[ 0238 ] The product transport mechanism can be at least 
partially disposed inside the transport container . The trans 
port container can include a side door and a door opening 
assembly controlled by the at least one computer for opening 
and closing the side door . The door opening assembly can be 
disposed inside the transport container . The robot can 
include a plurality of transport containers and a plurality of 
respective product transport mechanisms . The recipient con 

tainer can include a receiving transport mechanism con 
trolled by the at least one computer for moving the product 
received from the robot inside the recipient container . The 
receiving transport mechanism can be at least partially 
disposed inside the recipient container . The recipient con 
tainer can include a side door and a door opening assembly 
controlled by the at least one computer for opening and 
closing the side door . The door opening assembly can be 
disposed inside the recipient container . The recipient con 
tainer can have an opening and the transport container can 
have an opening and the robot can include an orientation 
assembly for registering the opening in the transport con 
tainer with the opening in the recipient assembly . The 
orientation assembly can include a first assembly for causing 
the transport container to translate in three orthogonal direc 
tions relative to the recipient container and a second assem 
bly for causing the transport container to rotate about three 
orthogonal axes relative to the recipient container for per 
mitting alignment of the opening of the transport container 
with the opening of the recipient container . The transport 
container can have at least one first electrical connector and 
the recipient container can have at least one second electrical 
connector for cooperatively engaging with the at least one 
first electrical connector to permit the transport container to 
provide power to the recipient container . The recipient 
container can be a transport container of an additional robot . 
The robot can have a pickup assembly that can be controlled 
by the at least one computer and can include the product 
transport mechanism for picking up the product free of 
human assistance at the first location . The system can 
include a pickup container at the first location , and the 
product transport mechanism can be configured to receive 
the product from the pickup container and move the product 
inside the transport container . The pickup container can 
include a delivering transport mechanism controlled by the 
at least one computer for removing the product from the 
pickup container and delivering the product to the transport 
container . The delivering transport mechanism can be at 
least partially disposed inside the pickup container . The 
pickup container can include a side door and a door opening 
assembly controlled by the at least one computer and 
disposed inside the pickup container for opening and closing 
the side door . The pickup container can be a transport 
container of an additional robot . The at least one computer 
can include a computer carried by the robot and a cloud 
based computer . The at least one computer can include a 
smartphone configured for communication with the cloud 
based computer . 
02391 . In one aspect of the invention , a system for deliv 
ering an article from a first location to a second location is 
provided and can include a robot configured to travel on 
roads , bike paths and sidewalks for transporting the article 
from the first location to the second location , the robot 
having a closeable transport container for housing the article 
during transport , a closeable recipient container at the sec 
ond location for receiving the article , at least one computer 
configured to navigate the robot over an outdoor transpor 
tation network that can include roads , bike paths and side 
walks from the first location to the second location , the robot 
having a robot article transport mechanism controlled by the 
at least one computer for removing the article from the 
transport container at the second location and the recipient 
container having a recipient article transport mechanism for 
moving the article inside the recipient container . 
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[ 0240 ] The first article transport mechanism can be at least 
partially disposed inside the transport container . The trans - 
port container can include a side door and a door opening 
assembly controlled by the at least one computer for opening 
and closing the side door . The door opening assembly can be 
disposed inside the transport container . The robot can 
include a plurality of transport containers and a plurality of 
respective robot article transport mechanisms . The recipient 
transport mechanism can be at least partially disposed inside 
the recipient container . The recipient container can include 
a side door and a door opening assembly controlled by the 
at least one computer for opening and closing the side door . 
The door opening assembly can be disposed inside the 
recipient container . The robot can be a driverless vehicle and 
the recipient container can have an opening and the transport 
container can have an opening and the driverless vehicle can 
include an orientation assembly for registering the opening 
in the transport container with the opening in the recipient 
assembly . The orientation assembly can include a first 
assembly for causing the transport container to translate in 
three orthogonal directions relative to the recipient container 
and a second assembly for causing the transport container to 
rotate about three orthogonal axes relative to the recipient 
container for permitting alignment of the opening of the 
transport container with the opening of the recipient con 
tainer . The transport container can have a least one first 
electrical connector and the recipient container can have at 
least one second electrical connector for cooperatively 
engaging with the at least one first electrical connector to 
permit the transport container to provide power to the 
recipient container . The recipient container can be a trans 
port container of an additional robot . The robot can have a 
pickup assembly that can be controlled by the at least one 
computer and can include the robot article transport mecha 
nism for picking the article up off the ground free of human 
assistance at the first location . The system can include a 
pickup container at the first location , and the robot article 
transport mechanism can be configured to receive the article 
from the pickup container and move the article inside the 
transport container . The pickup container can include a 
pickup article transport mechanism controlled by the at least 
one computer for removing the article from the pickup 
container and delivering the article to the transport container . 
The pickup article transport mechanism can be at least 
partially disposed inside the pickup container . The pickup 
container can include a side door and a door opening 
assembly controlled by the at least one computer and 
disposed inside the pickup container for opening and closing 
the side door . The pickup container can be a transport 
container of an additional robot . The at least one computer 
can include a computer carried by the robot and a cloud 
based computer . The at least one computer can include a 
smartphone configured for communication with the cloud 
based computer . 
[ 0241 ] In one aspect of the invention , a method for trans 
porting a plurality of articles from a first location to a second 
location is provided that can include receiving a transpor 
tation container of a standardized size and shape for being 
carried within a transport container of any of a plurality of 
robots from a fleet of robots , each of the plurality of robots 
being configured to travel along roads , bike paths and 
sidewalks and being free of a human driver compartment , 
placing the plurality of articles in the transportation con - 
tainer , placing the transportation container in a pickup 

location at the first location , navigating a first robot from the 
fleet of robots to the first location , autonomously moving the 
transportation container from the pickup location to the 
transport container of the first robot at the first location , 
navigating the first robot over an outdoor transportation 
network that can include roads , bike paths and sidewalks 
from the first location to the second location , and autono 
mously moving the transportation container from the trans 
port container to a recipient location at the second location . 
[ 0242 ] The transportation container can be made from a 
material selected from the group consisting of cardboard , 
paperboard , fiberboard , plastic and metal . The transportation 
container can have the shape of a parallelepiped . The 
transportation container can have four interconnected side 
walls joined to a bottom wall . The transportation container 
can be free of a top . The step of autonomously moving the 
transportation container from the pickup location to the 
transport container can include autonomously picking the 
transportation container up off the ground at the first loca 
tion . The pickup location can be inside a pickup container 
and wherein the step of autonomously moving the transpor 
tation container from the pickup location to the transport 
container can include autonomously moving the transporta 
tion container from the pickup container to the transport 
container . The transportation container can be autonomously 
placed on the ground at the second location . The recipient 
location can be inside a recipient container and the trans 
portation container can be autonomously moved from the 
transport container to the recipient container . The transport 
container can be a closeable transport container and each 
autonomous moving step can include autonomously opening 
the transport container . The transport container can have a 
transport mechanism for moving the transportation con 
tainer into and out from the transport container . The method 
can include receiving payment for the purchase of the 
plurality of articles . 
[ 0243 ] In one aspect of the invention , a method for trans 
porting a plurality of articles from a first location to a second 
location is provided that can include receiving an open 
transportation container of a standardized size and shape for 
being carried within a transport container of any of a 
plurality of robots from a fleet of robots , each of the plurality 
of robots being configured to travel along roads , bike paths 
and sidewalks and being free of a human driver compart 
ment , placing the plurality of articles in the transportation 
container , placing the transportation container in a pickup 
container at the first location , navigating a first robot from 
the fleet of robots to the first location , autonomously moving 
the transportation container from the pickup container to the 
transport container of the first robot at the first location , 
navigating the first robot over an outdoor transportation 
network that can include roads , bike paths and sidewalks 
from the first location to the second location , and autono 
mously moving the transportation container from the trans 
port container to a recipient container at the second location . 
[ 0244 ] The recipient container can be a closeable recipient 
container and the recipient container can be autonomously 
opened . The method can include removing the plurality of 
articles from the open transportation container . The method 
can include receiving the open transportation container at a 
third location , placing a second plurality of articles in the 
transportation container at the third location , placing the 
transportation container in a pickup container at the third 
location , navigating a second robot from the fleet of robots 
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to the third location , autonomously moving the transporta 
tion container from the pickup container to the transport 
container of the second robot at the third location , navigating 
the second robot over the outdoor transportation network 
from the third location to a fourth location , and autono 
mously moving the transportation container from the trans 
port container of the second robot to a recipient container at 
the fourth location . The method can include removing the 
plurality of articles from the open transportation container at 
the fourth location . The method can include placing an 
additional article in the transportation container at the sec 
ond location , placing the transportation container in recipi 
ent pickup container at the second location , navigating a 
second robot from the fleet of robots to the second location , 
autonomously moving the transportation container from the 
pickup container at the second location to the transport 
container of the second robot , navigating the second robot 
over the outdoor transportation network from the second 
location to a third location , and autonomously moving the 
transportation container from the transport container of the 
second robot to a recipient container at the third location . 
The removing step can include removing the plurality of 
articles from the open transportation container to create an 
empty transportation container , placing the empty transpor 
tation container in the recipient container at the second 
location , navigating a second robot from the fleet of robots 
to the second location , autonomously moving the empty 
transportation container from the recipient container to the 
transport container of the second robot at the second loca 
tion , navigating the second robot over the outdoor transpor 
tation network from the second location to a third location , 
and removing the empty transportation container from the 
transport container of the second robot at the third location 
for later reuse . The removing step can include autonomously 
removing the empty transportation container from the trans 
port container of the second robot at the third location . 
[ 0245 ] In one aspect of the invention , a computer - imple 
mented method is provided that can include receiving a 
request from a buyer to purchase a product , the request 
including the location of the buyer , directing the request to 
a plurality of vendors within a predetermined distance from 
the buyer for bidding , receiving a price quote from each of 
the plurality of vendors for the product , permitting the buyer 
to purchase the product from one of the plurality of vendors , 
and directing a robot configured to travel on roads , bike 
paths and sidewalks to pick up the product at a first location 
associated with the selected one of the plurality of vendors . 
[ 0246 ] The price quote can include an indicator of the 
distance of each of the plurality of vendors from the location 
of the buyer . The step of receiving a price quote can include 
receiving a confirmation from each of the plurality of 
vendors that the product is in stock . The indicator of the 
distance of each of the plurality of vendors from the location 
of the buyer can be selected from the group consisting of the 
location of each of the plurality of vendors and the distance 
of each of the plurality of vendors from the location of the 
buyer . The step of directing the robot can include causing the 
robot to pick up the product free of human assistance at the 
first location . The method can include navigating the robot 
over an outdoor transportation network that can include 
roads , bike paths and sidewalks from the first location to a 
second location associated with the buyer . The method can 
include causing the robot to deliver the product free of 
human assistance at the second location . The method can 

include charging the buyer for delivering the product at the 
second location . The charge to the buyer can be altered or 
increased as a function of demand for the product . 
[ 0247 ] In one aspect of the invention , a computer - imple 
mented method for delivering a purchased product with a 
robot is provided that can include receiving a request from 
a buyer to purchase a product , directing the request to a 
plurality of vendors of the product , receiving a response 
from each of the plurality of vendors for the product , each 
response including at least the price of the product , evalu 
ating each response against a plurality of features of each of 
the plurality of vendors , selecting the response from one of 
the plurality of vendors as a function of the evaluating step 
and directing the robot to pick up the product from the one 
of the plurality of vendors of the selected response . 
[ 0248 ] . The evaluating step can include evaluating each 
response against a plurality of features of the respective 
vendor using a ranking regression method to provide an 
aggregate value for each of the respective vendors . The 
selecting step can include selecting the response from one of 
the plurality of vendors as a function of the aggregate value 
for each of the plurality of vendors . The selecting step can 
include selecting the response from the one of the plurality 
of vendors selected from the group consisting of vendor with 
the highest aggregate value and the vendor with the lowest 
aggregate value . The ranking regression method can include 
assigning a numerical value to each of the plurality of 
features of the respective vendor , the aggregate value for the 
respective vendor being a function of the numerical value of 
each of the features of the respective vendor . The aggregate 
value for the respective vendor can be the sum of the 
numerical values of each of the plurality of features of the 
respective vendor . The numerical value can be a cost - based 
value . The ranking regression method can include training a 
neural network with a set of example vendors to provide a 
trained neural network and assigning a numerical value to 
each of the plurality of features of the respective vendor , the 
aggregate value for the respective vendor being computed 
by applying the trained neural network to the plurality of 
features of the vendor . The ranking regression method can 
include training a kernel method with a set of example 
vendors to provide a plurality of support vectors and a 
weight for each of the plurality of support vectors and 
assigning a numerical value to each of the plurality of 
features of the respective vendor , the aggregate value for the 
respective vendor being computed by applying the plurality 
of support vectors and the weights to the plurality of features 
of the vendor . The ranking regression method can include 
training a decision tree with a set of example vendors to 
provide a trained decision tree and assigning a numerical 
value for each of the plurality of features , the aggregate 
value for the respective vendor being computed by applying 
the trained decision tree to the plurality of features of the 
vendor . The plurality of features are selected from the group 
consisting of the price of the product , the speed of the 
response from the vendor , a confirmation from the vendor 
that the product is in stock , the distance from the product of 
the vendor to the buyer , an estimate of the travel time 
between the product of the vendor and the buyer , an estimate 
of the delivery time of the product to the buyer , the brand of 
the product of the vendor , the rating of the vendor from 
previous buyers , the name of the vendor , the time to pick up 
the product of the vendor by the robot , any combination of 
the foregoing and all of the foregoing . 
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[ 0249 ] In one aspect of the invention , a computer - imple - 
mented method for delivering a purchased product with one 
of a plurality of robots from a fleet of robots is provided that 
can include receiving a request from a buyer to purchase a 
product , directing the request to at least one vendor of the 
product , receiving a response from the vendor , evaluating a 
plurality of the robots for picking up the product against a 
plurality of features of the plurality of robots , selecting one 
of the plurality of robots as a function of the evaluating step 
and directing the selected one of the plurality of a robot to 
pick up the product from the vendor . 
[ 0250 ] The evaluating step can include evaluating a plu 
rality of the robots for picking up the product against a 
plurality of features of the plurality of robots using a ranking 
regression method to provide an aggregate value for each of 
the respective robots . The selecting step can include select 
ing one of the plurality of robots as a function of the 
aggregate value for each of the plurality of robots . The 
ranking regression method can include a step selected from 
the group consisting of training a neural network , training a 
kernel method and training a decision tree . The plurality of 
features are selected from the group consisting of the 
distance of a robot from the product of the vendor , the load 
capacity of the robot , the remaining battery life of the robot , 
the estimated travel time of the robot to the product of the 
vendor , any combination of the foregoing and all of the 
foregoing . 
[ 0251 ] In one aspect of the invention , a computer - imple 
mented method is provided that includes receiving a request 
from a buyer to purchase a product , directing the request to 
a plurality of vendors of the product , receiving a reply from 
each of the plurality of vendors for the product , providing 
the buyer with a response that can include with respect to 
each of the plurality of vendors the price of the product of 
the vendor and at least one product purchase factor selected 
from the group consisting of the distance of the product of 
the vendor from the buyer , an estimate of travel time 
between the product of the vendor and the buyer , an estimate 
of the delivery time of the product to the buyer , the speed of 
the response from the vendor , a confirmation from the 
vendor that the product is in stock , a consumer rating of the 
vendor , the name of the vendor , the brand of the product and 
the time to pick up the product of the vendor by a robot , 
permitting the buyer to select one of the plurality of vendors 
as a function of the price of the product and the at least one 
product purchase factor and purchase the product from the 
selected one of the plurality of vendors , and directing the 
robot to pick up the product from the selected one of the 
plurality of vendors . 
[ 0252 ] The response can include at least two product 
purchase factors selected from the group consisting of the 
distance of the product of the vendor from the buyer , an 
estimate of travel time between the product of the vendor 
and the buyer , an estimate of the delivery time of the product 
to the buyer , the speed of the response from the vendor , a 
confirmation from the vendor that the product is in stock , a 
consumer rating of the vendor , the name of the vendor , the 
brand of the product and the time to pick up the product of 
the vendor by a robot and the permitting step can include 
permitting the buyer to select one of the plurality of vendors 
as a function of the price of the product and the at least two 
product purchase factors . The response can include at least 
three product purchase factors selected from the group 
consisting of the distance of the product of the vendor from 

the buyer , an estimate of travel time between the product of 
the vendor and the buyer , an estimate of the delivery time of 
the product to the buyer , the speed of the response from the 
vendor , a confirmation from the vendor that the product is in 
stock , a consumer rating of the vendor , the name of the 
vendor , the brand of the product and the time to pick up the 
product of the vendor by a robot and the permitting step can 
include permitting the buyer to select one of the plurality of 
vendors as a function of the price of the product and the at 
least three product purchase factors . The method can include 
charging the buyer for the product . The method can include 
altering the price of the product to the buyer as a function of 
the demand for the product . 
[ 0253 ] In one aspect of the invention , a computer - imple 
mented method is provided that can include receiving a 
request from a user to deliver a product from a first location 
to a second location , the request including a photo of the 
second location and an indicator on the photo identifying a 
precise drop off location for the product , directing at least 
one robot to pick up the product at the first location , 
navigating the at least one robot over an outdoor transpor 
tation network from the first location to the second location , 
and causing the at least one robot to deliver the product to 
the drop off location . 
[ 0254 ] The at least one robot can be configured to travel on 
roads , bike paths and sidewalks and the outdoor transpor 
tation network can include roads , bike paths and sidewalks . 
The navigating step can include accessing a virtual map to 
chart a course over the outdoor transportation network from 
the first location to the second location . The navigating step 
can include comparing terrain at the second location 
observed by the at least one robot with the photo to enable 
the at least one robot to deliver the product to the drop off 
location . The at least one robot can have at least one camera 
for observing terrain at the second location . The causing step 
can include causing the at least one robot to place the 
product on the ground at the drop off location . The causing 
step can include causing the at least one robot to remove the 
product from within the at least one robot for delivery to the 
drop off location . The at least one robot can have a transport 
container for housing the product during transport and the 
causing step can include causing the at least one robot to 
open the transport container and remove the product from 
the container for delivery to the drop off location . The 
method can include causing the at least one robot to receive 
the product from a pickup container free of human assis 
tance at the first location . The receiving step can include 
purchasing the product by the user . The method can include 
charging the user for delivering the product to the drop off 
location . The directing step can include directing a first robot 
to pick up the product at the first location , the navigating step 
can include navigating the first robot over an outdoor 
transportation network from the first location to an interme 
diate location , causing the first robot to deliver the product 
free of human assistance to the intermediate location , caus 
ing a second robot to pick up the product free of human 
assistance at the intermediate location and navigating the 
second robot over the outdoor transportation network from 
the intermediate location to the second location , and the 
second robot can deliver the product to the drop off location . 
[ 0255 ] In one aspect of the invention , a non - transitory 
computer - readable storage medium is provided that can 
store computer - executable instructions to , display a photo 
graph on a display , permit a user to touch the photograph on 
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the display to identify a location on the photograph and 
request a third party to deliver a product to the location 
identified on the photograph . 
[ 0256 ] The computer - executable instructions can be con 
figured to purchase the product from the third party . The 
computer - executable instructions can be configured to oper 
ate on a smartphone and receive the photograph from a 
camera on the smartphone . 
[ 0257 ] In one aspect of the invention , a computer - imple 
mented method is provided that can include receiving a 
request from a user to deliver an article from a first location 
to a second location , the request including an image of the 
second location and an indicator on the image identifying a 
precise delivery location for the article , providing a three 
dimensional virtual model that can include the second 
location , registering the indicator on the image to a precise 
location on the three - dimensional virtual model to obtain a 
three - dimensional delivery location , directing at least one 
robot to pick up the article at the first location , navigating the 
at least one robot over an outdoor transportation network 
from the first location to the second location , and causing the 
at least one robot to deliver the article free of human 
assistance to the three - dimensional delivery location . 
[ 0258 ] The three - dimensional delivery location can 
include three - dimensional coordinates of the delivery loca 
tion . The registering step can include registering the image 
to the three - dimensional virtual model . The request can 
include a plurality of images , further comprising utilizing 
the plurality of images in the creation of the three - dimen 
sional virtual model . The plurality of images are a plurality 
of photographs . The plurality of images can include a video . 
The method can include obtaining a plurality of depth sensor 
signals of the second location and utilizing the plurality of 
depth sensor signals in the creation of the three - dimensional 
virtual model . The request can include the plurality of depth 
sensor signals . The image can be a photograph . The request 
can include a three - dimensional orientation associated with 
the image . The method can include touching a computer 
screen displaying the image to create the indicator on the 
image identifying the precise delivery location . 
[ 0259 ] In one aspect of the invention , a computer - imple 
mented method is provided that can include receiving a 
request from a user to deliver an article from a first location 
to a second location , the request including a three - dimen 
sional delivery location for the article , directing at least one 
robot to pick up the article at the first location , navigating the 
at least one robot over an outdoor transportation network 
from the first location to the second location , and causing the 
at least one robot to deliver the article free of human 
assistance to the three - dimensional delivery location . 
[ 0260 ] The method can include providing a three - dimen 
sional virtual model that can include the second location to 
the user and indicating on the three - dimensional model the 
three - dimensional delivery location . The indicating step can 
include touching a computer screen displaying the three 
dimensional virtual model to indicate the three - dimensional 
delivery location on the three - dimensional virtual model . 
The method can include utilizing a plurality of images of the 
second location provided by the user in the creation of the 
three - dimensional virtual model . The method can include 
utilizing a plurality of depth sensor signals provided by the 
user in the creation of the three - dimensional virtual model . 
The three - dimensional delivery location can include three 
dimensional coordinates of the delivery location . 

[ 0261 ] In one aspect of the invention , a non - transitory 
computer - readable storage medium is provided that can 
store computer - executable instructions useable by a mobile 
computing device having a display to , permit a user of the 
device to display a three - dimensional virtual model on the 
display , permit the user to touch the displayed three - dimen 
sional virtual model to identify a three - dimensional delivery 
location of an article and request a third party to deliver an 
article to the three - dimensional delivery location . 
( 0262 ) The computer - executable instructions can permit 
the user to purchase the article from the third party . The 
mobile computing device can be selected from the group 
consisting of a smartphone , a tablet , a notebook , a laptop , a 
watch , a mobile computer and a smart wearable item with a 
camera . The computer - executable instructions can permit 
the user to scan a location with a sensor of the device to 
produce the three - dimensional virtual model . The sensor of 
the device can be a camera . 
[ 0263 ] The foregoing methods of the invention do not 
require all of the steps disclosed or discussed herein . Meth 
ods of the invention can be provided that include less than 
all or some of the steps disclosed herein or other or addi 
tional steps not disclosed herein . Steps of such methods need 
not be performed in the order disclosed herein , but instead 
can be performed in any other or suitable order . Steps of one 
method of the invention can be mixed or added to steps of 
other methods of the invention . 

1 . A computer - implemented method , comprising receiv 
ing a request from a user to deliver an article from a first 
location to a second location over an outdoor transportation 
network , the request including an image of the second 
location and an indicator on the image identifying a precise 
delivery location elevated relative to the outdoor transpor 
tation network for the article , providing a three - dimensional 
virtual model that includes the second location , registering 
the indicator on the image to a precise location on the 
three - dimensional virtual model to obtain a three - dimen 
sional delivery location , directing at least one wheeled robot 
to pick up the article at the first location , navigating the at 
least one wheeled robot over the outdoor transportation 
network from the first location to the second location , and 
causing the at least one wheeled robot to deliver the article 
free of human assistance to the three - dimensional delivery 
location . 

2 . The method of claim 1 , wherein the three - dimensional 
delivery location includes three - dimensional coordinates of 
the delivery location . 

3 . The method of claim 1 , wherein the registering step 
includes registering the image to the three - dimensional 
virtual model . 

4 . The method of claim 1 , wherein the request includes a 
plurality of images , further comprising utilizing the plurality 
of images in the creation of the three - dimensional virtual 
model . 

5 . The method of claim 4 , wherein the plurality of images 
are a plurality of photographs . 

6 . The method of claim 4 , wherein the plurality of images 
include a video . 

7 . The method of claim 1 , further comprising obtaining a 
plurality of depth sensor signals of the second location and 
utilizing the plurality of depth sensor signals in the creation 
of the three - dimensional virtual model . 

8 . The method of claim 7 , wherein the request includes the 
plurality of depth sensor signals . 
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9 . The method of claim 1 , wherein the image is a 
photograph . 

10 . The method of claim 1 , wherein the request includes 
a three - dimensional orientation associated with the image . 

11 . The method of claim 1 , further comprising touching a 
computer screen displaying the image to create the indicator 
on the image identifying the precise delivery location . 

12 . A computer - implemented method , comprising receiv 
ing a request from a user to deliver an article from a first 
location to a second location over an outdoor transportation 
network , the request including a three - dimensional delivery 
location elevated relative to the outdoor transportation net 
work for the article , directing at least one wheeled robot to 
pick up the article at the first location , navigating the at least 
one wheeled robot over the outdoor transportation network 
from the first location to the second location , and causing the 
at least one wheeled robot to deliver the article free of 
human assistance to the three - dimensional delivery location . 

13 . The method of claim 12 , further comprising providing 
a three - dimensional virtual model that includes the second 
location to the user and indicating on the three - dimensional 
model the three - dimensional delivery location . 

14 . The method of claim 13 , wherein the indicating step 
includes touching a computer screen displaying the three 
dimensional virtual model to indicate the three - dimensional 
delivery location on the three - dimensional virtual model . 

15 . The method of claim 13 , further comprising utilizing 
a plurality of images of the second location provided by the 
user in the creation of the three - dimensional virtual model . 

16 . The method of claim 13 , further comprising utilizing 
a plurality of depth sensor signals provided by the user in the 
creation of the three - dimensional virtual model . 

17 . The method of claim 12 , wherein the three - dimen 
sional delivery location includes three - dimensional coordi 
nates of the delivery location . 

18 . A non - transitory computer - readable storage medium 
storing computer - executable instructions useable by a 
mobile computing device having a display to , permit a user 
of the device to display a two - dimensional image of a 
three - dimensional virtual model on the display , permit the 
user to touch the displayed two - dimensional image to iden 
tify a delivery location for an article cause a processor to 
map the delivery location to the three - dimensional virtual 
model to create a three - dimensional delivery location and 
request a third party to deliver the article to the three 
dimensional delivery location . 

19 . The non - transitory computer - readable storage 
medium of claim 18 , wherein the computer - executable 
instructions permit the user to purchase the article from the 
third party . 

20 . The non - transitory computer - readable storage 
medium of claim 18 , wherein the mobile computing device 
is selected from the group consisting of a smartphone , a 
tablet , a notebook , a laptop , a watch , a mobile computer and 
a smart wearable item with a camera . 
21 . The non - transitory computer - readable storage 

medium of claim 18 , wherein the computer - executable 
instructions permit the user to scan a location with a sensor 
of the device to produce the three - dimensional virtual 
model . 

22 . The non - transitory computer - readable storage 
medium of claim 18 , wherein the sensor of the device is a 
camera . 

23 . The non - transitory computer - readable storage 
medium of claim 18 , wherein the processor is selected from 
the group consisting of a processor in the mobile computing 
device , a processor remote of the mobile computing device , 
a processor in a network computing device , a processor in a 
cloud computer and any combination of the foregoing . 


